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Foreword 
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T HE IDEA for this publication emerged from a meeting 
of a group of economists called by the Office of Educa- 
tion more than a year ago. The Office of Education is in- 
debted to the eminent economists who gave so willingly of 
their time as a public service to make this publication' pos- 
sible. They have joined with the Office of Education in 
suggesting not only the range of economic problems on which 
initial research has been done and implications of that re- 
search for higher education but also the areas in which ad- 
ditional research is needed, j 

Our joint interest and Concern throughout has been to 
Stimulate additional research efforts, as well as to make some 
recent finding^ available to those concerned with policy and 
administration in higher education. Through continued re- 
search in the economics of higher education, the accomplish- 
ment of the task ahead of providing quality higher 
education for greatly enlarged numbers of young people will 
be facilitated. The importance of this task cannot be 
overestimated. 

Sterling M. McMurrin, 
Gommitfioner of Education. 
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Editor’s Note 

I N THE PAST FEW YEARS an important beginning has been 
made toward defining and exploring the major issues in the eco- 
nomics of higher education. The research of economists covers 
a wide range of problems, from that of the Nation’s requirements for 
college-trained people, to detailed questions of financing. Perhaps 
no single area of this work offers larger promise than that of research 
on education as an investment in people. 

The work that has already been done, on educational investment 
permits a reinterpretation of educational outlays, viewing these out- 
lays, at least in part, as additions to our national wealth. 

New questions are being raised about the relative amounts of physi- 
cal capital formation and formation of human capital and their relative 
contributions to economic growth. Preliminary findings suggest 
that education has contributed importantly to economic .growth in 
the past and that large returns can be expected in the years ahead. 

At the suggestion originally of Dr. Herbert S. Conrad, Coordina- 
tor of Higher Education Research, the Division of Higher Educa- 
tion has sought through this volume to bring together important 
contributions about the economics of higher education for the use 
of educators and others concerned with the formulation of educational 
policy. - f 

The caliber of the contributors and their work are evidence of the 
vitality and strength of higher education, for these bu9y people 
gave willingly of their time and professional skills to furnish impor- 
tant new materials for consideration in the development of educa- 
tional policy. Their deep concern and interest in furthering higher 
education made thevtask of the editor, assisted by Lanora G. Lewis, 
a gratifying experience. 

The enthusiasm of educators and administrators who read early 
drafts of the chapters heightened the expectation that the volume 
would serve as a bridge between the work of the economist and that 
of the educational community. 

The Division sought, too, to provide through this publication a 
working tool for the economist turning anew to research on higher 
education. This volume is a summary of a substantial segment of 
earlier research and opens up new questions for inquiry on a broad 
range of macroeconomic problems. Part I of the volume concerns 
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the demands of students for higher education and of the Nation for 
high-talent manpower. Part II presente the fundamentals of a 
theory of investment in people through education. It includes con- 
sideration of the essential differences and similarities between invest- 
ment m people and investment in physical capital, an assessment 
of the educational stock of the labor force-both in terms of original 
cost and in terms of replacement— and estimates of the volume of 
resources allocated to education and the return on this investment. 

art III deals with the financing of higher education and covers a 
wide range of sources ol funds, public and private. Part IV de- 
scribes briefly the ongoing research in the economics of higher edu- 
cation and outlines the range of issues which require still further 
study. 

Manuscripts for this volume were received in the spring of 1961. 
Considerable research has been completed since that date and new 
information has become available. These new research findings and 
data, for the most part, are not reflected in the volume. Of particular 
interest are the papers on investment in human capital to be included 
m the August 1962 Supplement to the Journal of Political Economy 
and J ohn Vaizey’s The Economic* of Education. 

Tbc content of the essay, md the view, expressed ere solely the res pan- 
nbdsty of the authors. No attempt was made to gain uniformity of 
opinion. One of the assets of this collection of works is the stimulation 
it provides through the posing of yet unresolved isgfe. The Division 
hop« that this publication will encourage the further research which is 
required to gain a common understanding of the facts involved and to 
rec on cil e divergent points of view. 

Selma J. Mushkin, 
Economic Consultant. 
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Homer D. Bmbbidge, Jr.* 

r pHE NATION is facing up to rapidly increasing demands for 
•A college and university education. In the academic year 1960-61 
alone, college enrollments advanced 6 percent over those of the pre- 
vious year, and the impact of the post-Worl$ War II population 
explosion is just beginning to be felt. Year after year for the next 
two docades we can expect that a growing number of qualified young 
people will seek opportunities for a college education. And this 
growth will be accelerated by the advancing aspirations of young 
people and the insatiable appetite of a complex society for college 
graduates. 

In a democratic society there is really no choice but to accommodate 
the educational demands of the people. Individual colleges and uni- 
versities may be able to resist those pressures, but in the. aggregate 
they have no choice but to grow larger or more numerous, or both. 
Where there is a choice— and it is a vitally important one — it is in the 
quality of higher education. Quality will be maintained only if 
educational resources grow oommensurately with enrollment increases. 

There have been other periods in our national history when we 
have effected a large proportionate growth in enrollments in colleges 
and universities. Philip Lindaley, then -president of the University 
of Nashville, observed in 1829 that “Colleges rise up like mushrooms 
in our luxuriant soil.” “A settler could hardly encamp on the 
prairies,” said a western observer of the period, “but a oollege would 
spring up beside his wagon.” Between 1840 and 1860 the number of 
permanent — or surviving — oolleges in the United States doubled. It 
is altogether probable that oollege enrollments doubled in the single 
decade immediately preceding the Civil War. Americans — and their 
churches in particular — wanted oollege facilities in quantity, and they 
got them. 

But quality suffered. Lindaley described the “mushrooms” of his 
period as “promising to work cheap; and to finish off and graduate, 
in double-quick time, and in the most approved style, all who may 
come to them.” Subsequent students of the period incline to support 
his contention that, though they “all claim to be equal at least to old 
Harvard and Yale,” they were nqt deserving of the name college. 
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The problem that confronts us now is, of course, vastly different 
in many respects. We face not a sudden, short-term growth, but a 
vast and continuing increase in enrollments. Shall we pay for this 
quantitative' growth, as we have in the past, through a lowering of 
quality ? And if we should manage to maintain quality in the face 
of numbers, shall we be able to effect a positive improvement in qual- 
ity— the need for which no reasoning man can question? And will 
our institutions, on top of all this, be able to add the programs, do the 
research, provide the ideas needed to cope with the inevitable demands 
of a changing and growing society ? 

Just as the challenge ahead is unprecedented, so in all probability 
must be the approaches to meet it. Conventional methods are not 
likely to suffice, and temporary, ad hoc adjustments will not. There 
is a real need for refreshing reexamination of our methods for pro- 
viding quality higher education in quantity. To gain these new per- 
spectives, educators are drawing not only on their own professional 
capabilities but also on the skills of other disciplines, of which eco- 
nomics is one. 

Economists tyve only recently turned their attention to higher 
education, but the issues they are raising offer a promise of new in- 
sights into the financing of higher education. While educational 
policy must necessarily be determined in the light of larger educational 
and social considerat ions, and not by costs and economic benefits alone, 
it is amply evident that the application of economic techniques holds 
- promise of educational benefits. 

Economists, as I read the writings represented in this volume, are 
emphasizing higher education as a means of developing human re- 
sources. They are attempting to assess the amount of investment 
made to achieve such development, and the yield to the individual, to 
industry, and to society. This emphasis, while in no way denying 
other aims of education, throws new light on the significance of the 
vastly enlarged outlays which will be required to provide high quality 
education for the mounting census of young people in the decades 
ahead. The problem is thus put in a new light ; instead of “spending” 
resources we are devoting resources to an investment, which in fact 
contributes to the replenishment and enlargement of our national* 
resource base. 

The economist, in turning his. special tools of analysis to the field 
of education, has inquired first— by the tests customary to him : How 
much should be spent on higher education ? The first question neces- - 
sarily raises a number of others and on the solution of these depends 
the answer to the larger question of what education’s economic func- 
tion really is. Education at one and the same time is a number of 
things, and there is no reason to believe that the economist is not aware 
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of the social benefits that accrue from the educational process, or of 
the fact that education is an imperative foundation of our democratic 
, processes, as well as a source of enjoyment, of satisfaction, and of 
enrichment. But he is principally concerned with its economic func- 
tion. In the words of the economist, education is a consumer pood 
as well as an investment. As a means of acquiring skills and abilities, 
it is an investment for the individual, which yields him a material 
return. But it is also a means of developing human resources so that 
a whole society can benefit from the contributions made to a space 
exploration, to cancer research, to the solution of metropolitan trans- 
portation problems, or to new methods of teaching and learning. 

Starting from that single dimension of education as training for a 
pursuit (and fully aware of the limitations imposed by the singling 
out of a single product), the economists, as I read their essays, ask 
a series of additonal questions. What has been the contribution in the 
past of investment in education to economic growth! What is its 
potential contribution in the future! The work of Prof. Theodore 
Schultz, and the major contributions of others he has encouraged, are 
addressed in part to these questions. 

Acceptance of higher education as an investment cannot but lead 
to a reexamination of the problems involved in financing our colleges 
and universities. Economists are providing a framewaj^of reasoning 
about education, which helps to explain on going financial practice*. 
Higher education traditionally has been financed in a diversified way 
by many types of contributors. State and local communities, churches, 
wealthy individuals, alumni, business, industry, and students and their 
families have all contributed to the financial support of higher educa- 
tion. These contributors acknowledge by their financial support the 
benefits that they derive from a strong system of colleges and uni- 
versities. Communities that get better citizens, churches that get 
clergy, businesses that get better employees — all share in the costs of 
the productive machinery, along with the student who, whether he 
pays a tuition fee or not, makes a major outlay for college in terms 
of forgone earnings (see Marion B. Folsom, ch. 12 of this publication). 

Economic analysis suggests possible new financial practices as well, 
including, for example, new financial institutions to facilitate student 
borrowing for higher education. Consideration of the differences in 
risks or burden involved in such borrowing, by students from low 
income families and by those from high income families, leads in turn 
to consideration of the need for scholarship programs as supplements 
to other student aids {see Richard S. Eckaus, ch. 8, and William 
Vickrey, ch. 16, of this publication ) . 

The theme of investment that runs through the writing of the 
several contributors to this volume thus provides a framework for 
essioe— a — a 


xvm 


ECONOMICS OP HIGHER EDUCATION 


understanding better the patchwork-quilt system of financing higher 
education that we have had in the past, and it suggests new instru- 
ments for and methods of dealing with these problems. The proposal 
or a reexamination of the tax treatment of educational expenditures 
(viewing these expenditures as a capital outlay, which might be ainor- 
or written off over a period of years, much as we now provide 
h writing off of the costs of physical capital outlays) illustrates 
another possibility that follows from economic analysis (see Richard 
Croode, ch. 17 of this publication) . 

The volume as a whole makes clear that the economist’s method of 
analysis, when applied to the problems of higher education, can 
pixmde those responsible for educational policy with additional yard- 
s' * f ° r The work of economists 

us can yield a new set of facts to be considered by those responsible 

for programing higher education— facts to be weighed along with 
c considerations in meeting the complex issues that press 

'**1 r6al “ n8e ? *** intellectual strength of this Nation may 
. de P®n<l, among other factors, on a better understanding and ap- 
p ication of the economics of higher education. It is to be hoped 
therefore that the authors of this volume will continue their interest 
in higher education and, by their example, stimulate others. 
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CHAPTER 1 

College and University Enrollment: 

* Projections 

Lotda R. Confrr, Jr.* 

P ROJECTIONS of college and university enrollment provide es 
aential information for National, State, and institutional long- 
range planning^ Planning for facilities, staffing, and financing 
depends in substantial measure oi: the potential numbers of applicants 
for college and university places. Legislatures, administrative agen- 
cies, and many other private and public groups need projections of 
the demand for college education as a guide to steps that must be 
taken ahead of time if able young people are to have an opportunity 
for an education. 

Projections of the demand for college and university places cannot 
be made precise, but they can still provide an adequate tool for plan- 
ning purposes. What is needed is a reasonable estimate or range of 
est imates as a framework for policy decisions. 

The demand for college education — the number of potential appli- 
cants for college places — is the control ling factor in future enrollments. 
There is reason to assume that the availability of college places will 
be accommodated to the demand. The forces that compel and facili- 
tate accommodation of supply to numbers of applicants are many 
and powerful. Our history from colonial times to the present evi- 
dences our nationwide concern with educational opportunities and 
with broadening these opportunities. Recent events have served to 
st rengthen this concern. 

Our national interest clearly lies in a highly educated populace. 
In this complex world we can maintain leadership only through quality 
of the people, not through sheer numbers. Our democratic society 
emphasizes higher education as a ladder for social mobility and in- 
creased opportunity. For the individual higher education provides 
economic benefits, social status, and personal development. Both in- 
dividual and national interest ooinbine with a long historical tradition 
to form a commitment to education that will not be diverted without 
a major restructuring of the place of higher education in our society. 

The projections of demand for places presented here indicate, how- 
ever, that the task ahead of providing educational facilities, teaching 

•Chief of the Reference. Bctlnutee. end Projection* Section. Educations Btatlatlce 
Branch, 0.8. Offlee of adoration. 
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staffs, an d the financial base for adequate plant and staffing is for- 
midable. If we fail in this task, actual enrollments will fall short 
of the figures projected. 

GENERAL NATURE OP THE PROJECTIONS 

Long-range projections of college enrollment for the* Nation are 
essentially based on a projection of the population by age, and a 

projection of college enrollment rates applied to the projected popu- 
lationbyage. r r 

In addition to the three projections of total college enrollment the 
present report also introduces a tentative projection of full-time 
enrollments of college and university undergraduate students and 
students working for the first professional degree, thus providing a 

more nearly adequate guide to planning than has heretofore been 
auaoie. 

The projections on total enrollment shown here represent estimates 
of the number of persons enrolled in the fall of the year in institutions 
of higher education for degree-credit courses. The figures are a con- 
™ of series of statistics on opening enrollment collected 
by the Office of Education from institutions of higher education each 
fall, which are similar to enrollment data collected by the Bureau of 
the Census each October * the course of a nationwide sample survey 
of households. Three projections irtte shown : 

Projection/— trend projection— \b based on the trend of age-specific 
w lege enrollment rates during the 1950’s as determined through 
fitting an exponential curve * to the data for the 1950-60 base period 
and then applying these to the population by age groups. The popula- 
tion and enrollment rate data in the base period are taken from the 
annual October surveys of school enrollment conducted by the Bureau 
of the Census (Series P-20). The projected population is the same in 
all three projections and corresponds to Census Bureau projections of 
the population, 2 with minor adjustments. 

Projection II— fathers 1 attainment projection— introduces on an ex- 
perimental basis a projection of college and university attendance of 
sons and daughters based on the estimated educational attainment of 
their fathers. This projection in effect extends the application of the 
constant-rate principle by introducing an allowance for one of the 
many caus al factors affecting college attendance rates. Various- 

” ssi’s-sssnat stsss: tz 
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studies, including the study by Bracer and David presented later 
in this volume, indicate the singular importance of educational attain- 
ment of parents in determining the college attendance of their children. 
The method of translating the increasing educational attainment of 
fathers into projections of demand for college places for their children 
18 to 24 years of age is presented in a later section of this chapter. 

Projection 1 1 1 — constant-rate projection — continues 1958-60 enroll- 
ment rates into the future, without change. 

FUTURE PROSPECTS 

Which projection is going to be closest to the future event? One 
answer might be: “It doesn’t matter for policy planning, because the 
increases under any of the projections are sufficiently large to require 
the same kind of planning.” A more usual answer is: “That projec- 
tion whose jbasic assumptions hold true in the future.” The term 
“projection” itself, and even more the term “illustrative projection,” 
connotes a mathematical working out of specified assumptions rather 
than a forecast or prediction. Thus the original question is not an- 
swered directly but is shifted to another level. The quest ion becomes : 
“Which set of basic assumptions is going to come true ?” 

These several projections provide the user of the information with 
an id a of the variations under different circumstances. In general, 
the constant-rate projection serves mainly to illustrate the effect of 
population change. Because various forces have in the past expanded 
enrollment beyond that caused by population increase alone, this 
projection results in a relatively low set of figures. Projection H, 
based on the enrollment of young people as affected by the educational 
attainment of their fathers, takes account of one factor among many, 
but this projection too results in low figures relative to the trend 
because of the other factors that have operated to increase the attend- 
ance rates during the period 1950-60. The trend projection 
that whatever causal factors determined the attendance rates in the 
past will continue to operate equally in the future. 

College and university enrollment in the future will be affected by 
many factors that are difficult to foresee. Therefore, while the three 
projections may provide a guide to the changing demand for college 
places, they do not necessarily set the limits, either on the high side or 
on the low side of what may be experienced. We in the United States 
could alter our educational policies and move in the direction of Eng- 
land’s policies and those of some other nations so as to restrict college 
opportunities sharply. Or, as seems more likely, we could plan to 
allocate sufficient resources to provide higher educational opportuni- 
ties to an even larger proportion of our young adults than is projected 

by extrapolation of the experience of the 1950’s. 
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OPENING ENROLLMENT, PAST AND PROJECTED 

Enrollments for degree credit in colleges and universities totaled 
3.6 million in the fall of 1960 (in 48 States and the District of 
Columbia— see table 1) . According to projection I, the trend projec- 
tion, they are expected to rise to 6.9 million by 1970 and to 8.6 million 
by 1975. To meet this demand, institutions of higher education will 
have to accommodate an average of 335,000 additional students each 
year over the 15-year period. Soon after 1970, colleges and univer- 
sities will have twice as many students as they had in 1960 if existing 
trends in attendance rates continue. 

According to the constant-rate projection, which takes account only 
of changes in college-age population, fall college enrollment is expected 
to increase about half as much as in the trend projection ; namely, an 
increase of 2.4 million students from 1960 to 1975, or an average 
increase of 157,000 per year. 

TABLE Fall enrollment 1950-1960 and projections 1965, 1970, 1975, by aex, 
48 contiguous States and District of Colombia 


[In thousands] 


Year 


1060. 

1061. 

1063. 
1061. 

1064. 
1066. 


1066. 

1067. 

1066. 

1060. 

1000. 


1065 

PROJECTION I. ' 
PROJBCTIC 

rRENO 

IN 

6.203 

6,986 

8.414 

4,000 

6,766 

1.710 

2,828 

2.888 



PROJECTION n. FATHERS’ 
ATTAINMENT PROJECTION 

1066 

4.640 

6,040 

7,007 

3.087 

8,028 

4,700 

I. MS 
3.011 
1M7 



PROJECTION IH. CONSTANT- 
RATE PROJECTION 

1066 

4.322 

6.101 

6,021 

inr 

am 

to 481 
1,727 
1.012 



Total 


2,281 

2,102 

2,184 

2,231 

2,478 

2,606 

2,018 
8.037 
8.226 
J* 866 
8,570 


Men 


1,660 
1.801 
1.880 
1. 428 
1,600 
1,770 

1,011 

1.086 

2,002 

2.164 

2,240 


Women 


721 

711 

764 

80S 

026 

1.007 

1.062 

1.184 

1.211 

1.121 


MfcHO Office of Education animal w m rtyi of opeoii* 


te Iwtftotiop* of higher 
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If enrollment rates for, persons aged 18-24 are adjusted in accord- 
ance with the changes in the educational attainment of fathers (pro- 
jection II), the projected demand is intermediate' between that of 
projection I and III. Under this estimate^ fall college enrollment in 
projection II is expected to increase about three-quarters as much as 
in the trend projection, with the result that 1960 enrollment is doubled 
by 1975 instead of shortly after 1970 as in the trend projection. 

Some perspective can be gained on the magnitude of the educational 
task before colleges and universities through a comparison of the rates 
of growth during the decade of the 1950’s with the projected growth. 
Between 1950 and 1960, degree credit enrollment in the colleges and 
universities rose 1.3 million, from 2.3 million to 3.6 million, or almost 
60 percent. In a single year, 1959 to 1960, enrollments increased 6 per- 
cent. Over the period 1950-60 the enrollment increases averaged 
129,000 students a year, and if we start the comparison from 1951 
(because of the decline between 1950 and 1951) the growth in number 
of students averaged 163,000 a year. 

Little of the enrollment increase in recent years is explained by 
population growth. For example, if college attendance rates had not 
increased but had remained constant from 1950-52 to 1958-60, the 
number of men enrolled would have increased by only 8 percent, and 
the number of women by less than 1 percent During this 8 years of 
change, however, the number of male and female students rose by 
about 40 percent 

POPULATION CHANGES— PAST AND PROJECTED 

As a consequence of the sharp rise in births after World War II, 
increases in the number of persons of college attendance age will be 
much larger in the years ahead than in the past decade. The numbers 
of young people reaching 18 years of age, the usual age of high-school 
graduation, thus can be expected to rise in proportion to the post- 
World War II birth rates. ^ 

The rise in total college-age population is more difficult to pinpoint 
Because there is no simple definition of college-age population, it is 
hard to give a meaningful answer to the question frequently raised, 
“What percentage of the college-age population is attending college?” 
A definition of college-age population limited to those in the age 
group 18 to 21 years, or even 18 to 24 years, leaves out many students 
in colleges and universities. The age span of students ranges from 
a few as young as 15 years of age to persons of retirement age. Table 
2 shows that in the 1950’s, among persons 16 to 34 years of age en- 
rolled in colleges or universities, about 25 percent of the mm and 12 
percent of the women were 25 to 34 years of age. On the other hand, 
the population aged 16-84 is much too extensive to be used as a 
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college age” population for comparison with enrollments because it 
includes many persons whose formal education has been terminated 

for years and some who have neither the ability nor the inclination 
to do college work. 

TABLE i. Percentage distribution of college students 16-44 years of see. br 
IKrSS'sSio**' 48 contifuo,u Sute * «*» District of Columbia 


*-7«*r *T«r»r>, 1 by tn 

Tout 

1M4 

NW 

1*-17 

Ttora 

18-19 

ym 

90-94 

ym 

28-99 

ytait 

80-44 

ym 


Men 



- 




195244. 




r 

41 



198847.. 


fW 

|M 

6 

99 

4 

198040.. 


iVU 

inn 

4 

V 

41 

99 

7 


Woken 


4 

/ 

19 

49 

19 

8 

106944.. 


inn 

at 

* 




1MM7 

inn 

11 

41 

4J 

89 

8 

7 

196840 

IW 

inn 

w 

19 

8 

8 



10 

48 

89 

8 

8 


— «r wmi 

DstaUi may not add to totobbrnaa* of roundly, 

Soukcs: Bm id on Bomo of th» 


of UwladlTldiuJ 
( 8 «rtto f-SB). 

One way to describe the relationship of college enrollment to popu- 
lation is to cite the percentage of persons in particular age groups 
that are enrolled in college; such data are reported annually by the 
Bureau of the Census and are discussed in a later section of this 
chapter. Another way is to summarize the overall effect of popula- 
tion changes by applying standard attendance rotes to the changing 

population, as is done here in the constant-rote projection (projec- 
tion III). * 

The extent to which population growth affects the projected fig- 
ures may be gaged from the oonstant-rate projection. When the 
trend projection is set against the constant-rate projection, we find 
that m the trend projection, 47 percent of the total growth in enroll- 
lt from 1960 to 1976 is attributable to an increase in the number 

of persons aged 16-34, and the remainder is attributable to increased 
enrollment rates. 

enrollment rates, past and projected 

iji th period 1968-60, almost one-third of the 18 to 19 years- 
of age in the United States and one-quarter of the women in this 
age group were attending college (see table 8). In 1960-62, the com- 
parable percentages among the 18- and 19-year-olds were 21 percent 
for the men and 16 percent for the women. Enrollment rates for each 
of the age groups, except the 16-17 year group, increased markedly 
between 1960 and 1960. . 


Wk 
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TABLE L— -Percent of the civilian noninatitutional population age 16 to S4 
enrolled in college in selected pears, 1950-60, and projections, 1965, 1970, 1975, 
by age and sex, 48 contiguous States and District of Columbia 


Yrv by p ex * 


>year svtrtfM: 

1960-62 

1968-60 


Mur 


Projection mrt 

1966 

1970 

1976 


19-17 

UM# 

20- 24 

25-29 

30-31 

ytara 

1W 

year* 

STMTS 

y mn 

16 

90.7 

14 2 

4 7 

•1.3 

11 

SA7 

19.3 

A 4 

A0 

PROJECTION 1 

-TREND PROJECTION 

A3 

12 

22.9 

10.6 

40 

AS 

4A7 

26 1 

11.9 

4 7 

AS 

47.6 

27.0 

12.9 

12 


1966. 

1970. 

1976. 


1986* 1970, 1976. 


6- year •▼ertfet: 

1960-63 


Women 


Projection 

1966.. . 

1970.. . 

1976.. . 


1966 

1970 

1978 


1966, 1970, 1976.. 


PRO J SQTI ON II— FATHERS’ 
ATTAINMENT PROJECTION 


A3 

316 

21.2 

14 

10 

A3 

37.9 

2A0 

14 

10 

AS 

39.8 

243 

14 

10 

PROJECTION in — CONST ANT-RATE 


PROJECTION 


AS 

317 

1A3 

14 

10 

44 

111 

41 

0.6 

>16 

42 

212 

18 

1.6 

1.0 

PROJECTION I 

-TREND PROJECTION 

42 

210 

16 

14 

1.2 

42, 

2A9 

17 

18 

1.4 

42 

31.4 

116 

12 

1.6 

PROJECTION n-TATHtRS’ 
ATTAINMENT PROJECTION 

-* 

42 

244 

7.6 

1.6 

1.0 

42 

214 

IS 

L6 

1.0 

42 

2A2 

18 

1.6 

1.0 

PROJECTION III-OON8T ANT-RATE 


PROJECTION 


42 

212 

1ft 

1.6 

1.9 


• ** eh 7mr ' >w n | " ** * mnJ Jr *“° "* ****** * lixliTldtiel TMn iachMtod. 

Sdosca: 1MO-IM0 Been of the Cm nmys tTa mI anroUmant (Mis P -m. 


The percentage of the population attending college is highest for 
the 18-19-year age group, and enrollment rates drop off successively 
to * **te of $.0 percent for men aged 30-34 and 1,0 percent for women. 
Of the youngest group, 16-17 years, only a small number are enrolled 
in oollege; most boys and girls of that age are still in secondary school 
The effect on college enrollment rates of the Veterans’ Administra* 
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tion program under the GI bill of rights cannot be worked out in 
detail because no one knows how many of the students attending 
would have enrolled ih the absence of such a program. An idea of 
the upper limit to the possible effect of this factor may be supplied 
by making the assumption, admittedly extreme, that none of the 
beneficiaries under the program in November 1960 (numbering 
180,000) would have been in college except for the opportunity pro- 
vided by that program. Then the maximum reduction brought 
about by omitting such students from the constant-rate projection 
would be 300,000 in 1975, or about 5 percent of the 5.9 million stu- 
dents projected for that year. Corrections in projections I and II 
would be even slighter, since the omission of such beneficiaries during 
the entire base period would give a sharper rise to the upward trend 
of enrollment rates. 


FULL-TIME ENROLLMENT-PAST AND PROJECTED 

« For purposes of planning it is advantageous to have more detail 
than is provided by a projection of total degree-credit college enroll- 
ment as given in the preceding tables. The most generally useful 
breakdown, among those that are feasible at the national level, ap- 
pears to be that of full-time versus part-time enrollment because of 
ilid importance of this distinction in estimating the requirements for 
college faculty, facilities, and finances to handle the enlarged enroll- 
ment F or example, part-time students do not necessitate new facili- 
ties proportionate to the numbers enrolled, and for evening students 
no new facilities may be needed. Accordingly, a tentative projection 
of enrollment of full-time undergraduates and graduates working 
for the first professional degree is developed here. The term “tenta- 
tive” is used to describe this projection because the available historical 
data upon which to base the projection are themselves scanty. 

The projected figures in table 4 are a continuation of the series of 
statistics on full-time enrollment at the undergraduate and the first 
professional level* as collected by the Office of Education in 1953, 
1954, 1955, 1957, and 1959. Full-time students are defined as those 
registered for at least 75 percent of the credits required for graduation 
in the normal number of semesters or terms. Full-time graduate 
students other than those at the first professional level are not in- 
cluded in the projection because tfiey are missing in the trend data; 
however, we know that in the fall of 1959 this omitted group of 
full-time students included about 180,000 graduate students (resident 
degree-credit students) who were not enrolled for the first profes- 


'In addition to those enroUed tor bachelor's degrees, first professional decrees la 

d * DtUtry (M D - »<1 D.D.S.), leer (LL.B.), theology (B.Tb), 
library edenee (M.L.8.), aad social work (M.S.W.) which aonaally require more *s«« 4 
r*ors of post-hlgh-m^iool education for completion. 
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sional degree. Had these been added to the full-time undergraduate 
and first professional students, the 1959 figure would have increased 
by 6 percent. 

One very important question is whether the expected growth in 
full-time enrollment is parallel to that for total enrollment. If not, 
the changes in total enrollment are not a reliable guide to the changes 
in the educational load on the colleges and universities. The findings 
are, however, that projected full-time enrollment (undergraduate 
and first professional) as a percentage of projected total opening en- 
rollment varies only moderately — from the 65 percent observed in 
1959, dropping only to 60 percent by 1975 in the trend projection and 
rising to 68 percent in the constant-rate projection (see table 4). The 
rise in this percentage in the case of the constant-rate projection is 
due to the relatively greater weight of the population of the younger 
ages in future years, as compared with the population of the older 
ages. Full-time enrollment is concentrated in the younger age group. 

TABLE 4. — Full-time undergraduate and Aral professional enrollment, fall of 
selected years 1SSS-195S and projections, 1965, 1970, 1975, by sex. 48 contiguous 
States and District of Columbia 


(Enrollment la thousands] 


Year 

Total 

Men 

Women 

Number 

As percent 
of onentnv 
enrollment 

Number 

As percent 
of onenlnf 
enrollment 

Number 

As percent 
of opening 
enrollment 

1061 

1,56) 

TO 

1,003 

?0 

561 

68 

1964 

1,661 

68 

1,100 

o9 

581 

65 

1966 

1, 652 

69 

1.234 

70 

617 

67 

1957 

2.010 

66 

i. 333 

67 

678 

64 

I960 

2, 189 

66 

1,404 

65 

781 

64 


PROJECTION I -TREND PROJECTION 

1965 

3,389 

66 

2.240 

66 

w 1.149 

•4 

1970 . 

4,354 

63 

2.906 

63 

\1.446 

62 

1975 .. . 

5, 138 

60 

3,447 

60 

r 

60 


PROJECTION II— FATHERS' ATTAINMENT PROJECTION 

1966 

3,091 

67 

2,032 

67 

1.069 

66 

1970 

3,843 

66 

2,654 

66 

1.289 

64 

1975 

4.306 

62 

2.923 

62 

1.472 

62 


PROJECTION III— CON8TANT-RATR PROJECTION 

1965 

2.997 

68 

1.986 

68 

999 

67 

1979 

3.522 

68 

2.167 

68 

1. 156 

67 

1975 

3,906 

67 

2.685 

67 

1.281 

66 


Detalte may not ad<! to totals because of foundim . 


Full-time undergraduate and first professional enrollment is shown 
in projection I to increase by 2.9 million, from 2.2 million in 1959 
to 5.1 million in 1975, or an average of 184,000 per year. From 1959 
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to 1970 the number doubles. The increase in full-time enrollment 
in projection III is 1.8 million, or an average of 111,000 per year — 
an increase of 81 percent. Of the total increase from 1959 to 1975 
in projection I, 60 percent is attributable to population growth. 

As was previously mentioned, younger college students predomi- 
nantly attend full time : older ones, part time. For example, as shown 
in table 5 (based on census data for all full-time college students 16 
to 34 years of age) about 90 percent of the students aged 16-17, 18-19, 
and 20-21 attend full time, but only 17 percent of those aged 25-84. 
Table 5 also shows that only 12 percent of the full-time men students 
are older than 24, but 64 percent of the part-time. Even more strik- 
ing is the difference in the ages of women attending full and part, 
time, only 3 percent of the full-time women students are over 24 
years of age, but 44 percent of the part-time. 


TABLE 5. Full-time college enrollment (all levels) as percent of total college 
enrollment, and age distribution of full-time and part-time college at udenK 
by sex, 48 contiguous States and District of Columbia: 1858-60 


Y«* *r,< mi, sad or part-time sUtu* 


Aeerac*. S ran, lMft-AO: 

Man 

Woman ' 


Atois*. 7 ywrt, 1SSS40 
Mao: 

ruU-timt 

Part -time 

Woman: 

Pull- time 

Part-time. 


! M of Octobar aaeh year; averagm lor atrera) yean are a' 

* Awtf* IMA and f 0*1. tom A 1 


Total 
n 16-M 

IS-I7 

run 

18-18 

ymn 

10-84 

rmn 

88-80 

ymn 

80-64 

jmn 

,^ L JfT “?COLLKOB ENROLLMENT (ALL 
LEVELS) AS PERCENT OP TOTAL COLLEOE 
ENROLLMENT 

7*7 

77.1 

017 

8*1 

107 

811 

8L8 

70S 

* 40. 1 

• m# 

*17.* 

•17.4 

£F»?£ IE . > i T A^ ,t A0B distribution op pull- 

TIME AND PART-TIME COLLEOE STUDENTS 
1*-M YEARS OP AOE 

ioao 

loao 

*4 

.8 

SOI 

7.0 

4U 

SOS 

10! 

SO 8 

18 
81 1 

ioao 

ioao 

US 

*7 

84. S 

106 

80S 

107 

* oo 

304 

1.8 

106 


_ * r * ,TTO °* tndiTvi “ i “*1. 

Sooaca: BMsdcoBumosftb* omens mresyi of se6ool«iroltinmt(8«UsP-io). 


The method of deriving full-time enrollment from the projections 
of total enrollment involves essentially application of the current 
percentages of college students enrolled full time to the projected 
total enrollment by age group and sex. The results are summed and 
translated into the figure for undergraduate and first professional 
full-time enrollment by a conversion factor. For the contUmt-raie 
projection (projection III) the conversion factor is a based 

on the current relationship; for projections I and II the conversion 
factor decreases over the period of the projections in accordance with 
the change in the relation of full-time to total enrollments in the 
base period 1958 to 1959. 
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PROJECTION BASED ON FATHERS' EDUCATIONAL 
ATTAINMENT 

The educational attainment of the fathers of college-age persons 
represents an exogenous variable relative to college attendance rates ; 
that is, it represents an outside causal factor. It is only one of a 
number of causal factors affecting college attendance that might be 
considered, such as family income distribution, color, geographic 
location, scholarships and loans, intelligence, and availability of col- 
lege opportunity. The factor, educational attainment of fathers, 
has three characteristics, not matched by these other factors, that 
recommend it for use in projecting college enrollment rates: 

( 1 ) It can probably be predicted with greater accuracy than college 
enrollment rates themselves. 

(2) It is correlated with such rates, and it may be assumed that the 
relation is causal rather than adventitious. . 

(3) It has changed over past years and is projected to change fur- 
ther during the period ahead. 

Since the method is new, the procedure is explained hers in detail. 
It is as follows: 

In essence, future college enrollment rates for persons in the age 
groups 18-19 and 20-24 are assumed to remain the same as they are 
now m relation to j other t' educational attainment. The higher edu- 
cational attainment of the fathers of the future age groups thus results 
in an increased enrollment rate for these age groups as a whole. Col- 
lege enrollment rates used for persons under 18 years of age and for 
those 26 years of age and over were kept at the 1968-60 rates (the 
same as in projection III) . 

The more specific steps by which this is accomplished are as fol- 
lows (the critical assumption is stated in step 2 and is discussed 
later) : 

(1) The educational attainment of the fathers of persons aged 
20-24 in 1960 is known. 

(2) The educational attainment of the fathers of future groups 
aged 20-24 is assumed to rise in accordance with the rise in educa- 
tional attainment of the male population aged 45-64. 

(8) College attendance rates for 1960 (according to fathers’ edu- 
cational attainment) for the population aged 20-24 are applied to 
future populations aged 20-24 (according to fathers’ educational at- 
tainment) to estimate the future college attendance of persons 20-24 
years old in future years. 

(4) We also know the percentage of the 20-24 population in 1960 
who had ever attended college, regardless of whether they were still 
enrolled as of 1960. These 1960 percentages according to fathers’ 
attainment are applied to future populations aged 20-24 according 
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to fathers’ attainment to estimate the future percentage of this age 
group that may be expected to have attended college. 

(5) It is assumed that the future changes in the percentage of 
persons 18-19 years old enrolled in college will be proportional to 
the future changes in the percentage of persons 20-24 years old ever 
attending college, as estimated in step 4. • 

(6) For other age groups (10-17, 20-29, 30-84) the future attend- 
ance percentages are those reported in 1908-60, the same as in the 
contt<mt~rai6 projection. Thus, projection II makes no allowance 
for increased attendance rates in t he age group 23-34, even though the 
rates have risen somewhat during the 1930’s. Not only are the data 
lacking concerning the educational attainment of the fathers of these 
persons, but also it may be doubted whether in that age group the 
fathers’ attainment is directly influentional as much as in the lower 
age groups. 

Table 6 shows the college attendance experience of the population 
aged 20-24 in 1960 according to the educational attainment of their 
fathers. The table shows the percentage of persons 20-24 enrolled in 
college as of October 1960 and also gives the percentages of those who 
ever had been so enrolled. The relation between college attendance 
and father's educational attainment is obviously a strong one. Other 
studies have abundantly confirmed this fact. 


TABLE a— Percent of civilian noninstitational population aged 2S-J4 enrolled 
in catlece currently or previously, by fathers' educational attainment, and by 
aex, 46 eontifuona States and District of Columbia, October I960 
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Table 7 allows the educational attainment of all males in the Nation 
aged 45-54 in 1960, together with projections of the attainment of 
this age group in 1970 and 1980 as made by the Bureau of the Census. 
This projection can be made with considerable accuracy because most 
of the persons involved have already completed their formal education. 
The primary problem is one of getting data for the base period. Ex- 
amination of the figures shows a very substantial increase in the 
educational attainment of males aged 45-64 ; particularly noteworthy 
is the decline in the proportion of men of this age with less than 4 
years of high school— from 63.7 percent in 1960 to 41.7 percent in 
1980. At the same time the proportion of those who have had some 
college education rises from 16.0 percent to 25.5 percent. 

Table 7 also shows the educational attainment of Che fathers of 
persons aged 20-24 in 1960, and the estimated attainment of the 
fathers in 1970 and 1980, assuming that the educational attainment 
of fathers changes in proportion to that of all males.45— 54. This is the 
assumption mentioned previously in step 2. 


TABLE 7.— Estimated percents** distribution by educational attainment of 
(■) male* 45-54 year* * nd (&> fathers of pereone 2(1-44 year* of a«e. 

48 contiguous Staten and Diatrlct of Columbia : I960, 1870, 1980 
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In support of the assumption it may be noted that the educational 
attainment of fathers and that of all males 45-M* years of age were 
very similar in 1960. Moreover, the use of age group 45-64 doe® not 
Beriously impair the estimate. The age group was selected for con- 
venience because it had already been projected; other age groups 
such as 40-55 would be expected to have similar increases in attain- 
ment The basic point is that a specific age group, whatever the exact 
age composition may be, is taken to represent the fathers of the popu- 
lation aged 20-24 in 1960, 1970, and 1980, insofar as change® in edu- 
cational attainment are concerned. This assumption would not be 
correct if, for example, (<j) fathers of the population aged 20-24 in 
future years are a younger group than now, or (ft) fertility of persons 
with higher educational attainment has increased more than that of 
persons with lower attainment. Either of the*e changes would be 
such as to increase the attainment of the fathers more than has been 
estimated and would thus tend to raise the figures shown in projection 
II. 

Once the attainment of the fathers of persons aged 20-24 has been 
projected, the application to future populations of 1960 enrollment 
rates in relation to fathers’ attainment, as described previously, ia a 
simple matter. 

Of course, fathers’ attainment is only one of many factors related 
to attendance at college, albeit a major one. In the period from 1950 
to 1960 only a part of the increase in college enrollment can be ex- 
plained by increases in the educational attainment of the fathers of 
the students. For example, college enrollment rates for males aged 
20-24 increased 6.8 percentage points, of which only 1 .8 are attributable 
to changes in their fathers’ educational attainment. For women aged 
20-24, college enrollment rates increased 2.6 percentage points, of 
which only 0.6 point is attributable to changes in their fathers’ educa- 
tional attainment Obviously, other factors also were effective during 
this period in raising attendance rates. 

PROJECTIONS FOR 50 STATES AND FOR AGGREGATE 
UNITED STATES 

The projections and tables up to this point have referred to the 
48 contiguous States and the District of Columbia because jhe availa- 
ble basic population projections from the Bureau of the Census 
have been for this area. For the convenience of those desiring such 
coverage, projections for 48 States and the District of Columbia have 
been adjusted in table 8 to oover the 60 States and the District of 
Columbia, and in table 9 to cover the aggregate United States, includ- 
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ing outlying parts (Canal Zone ami Puerto Rico have college enroll- 
ments). The adjustment made is based on the current relation 
between the enrollment in the latter areas and the enrollment in 4-8 
StAtes and the District of Columbia. Separate conversion factors are 
applied for each sex, for both total enrollment and full time enroll 
ment. 


TABLE K — Fall enrollment I9SCU60 and projecliont 1%S, l*7k total opening 
enrollment ami full time undergraduate and Brat profcealonal b? aea. M 
States and District of Columbia 
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The total enrollment for the &0 States and the District of Columbia 
is shown, in projection I, to rise from 3.6 million in 1960 to 7.0 million 
by 1970, and in projection III to 5.2 million. F urther increases may 
be expected to oocar after 1970; projection I allows that by 1975 
enrollment will be 2.4 timee that of 1960 if attendance rates increase 
as they hare in the past Even if attendance rates remain at present 
levels (projection III), there will be 5.9 million persons enrolled in 
oollegee and universities by 1975. 
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*•<• United States (Mudi^.^^ -i ao£ 

fin thounodi) 
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The Census Bureau projections, were obtained in a manner analogous 
to that employed here. Projected trends in the percentage of an age 
group enrolled in school or college (based on different assumptions) 
were applied to projections of the population by age. The projected 
enrollment for each age group was then divided into elementary, sec- 
ondary, and college enrollment in accordance with the present pro- 
portions for each age group. 

The enrollment rate series, differ with respect to the trend in the 
proportion of population at each age enrolled in colleges and uni- 
versities.-'; Series A implies a continued increase in enrollment rates 
by age with some leveling off by future dates; the base period for the 
trend is 1950-69. In series C it is assumed that enrollment rates will 
remain constant at the 1957-59 average annual level. Series B assumes 
rates roughly halfway between series A and series C. In series D, 
it is assumed that rates remain constant at 1957-59 levels through 
1964, decline to the 1958-55 levels by 1974, and then remain constant 
at these levels to 1980. 

TABLE 16. — Bureau of the Census projections of fall college enrollment for the 
civilian noninstitutional population under S5 pears of age, 50 States and 
District of Colombia; 1965, 167* 1916, 1966 
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* Assumptions as follows: Series Il-fcrtlttty eonsUnt at 1966-67 level; Series III— fertility declines to 
1919-61 fevei by 1965-70, then constant: Series IV— fertility declines to 1942-44 level by 1966-70, then constant. 

t Aasumotkiis about enrollment rates as follows: Series A— increedns to 1976, then constant: Series B— 
average of A and C; Series C — constant at 1967-09 levels; Series D— constant through 1964, declining to 
1969-66 level by 1971, then constant. 

Nors: Corresponding figures for eerlier yean are estimated as 2,214,000 in 1960; 2,379,000 In 1966; ami 
3,670,000 in 1960. 

Souses: Bureau of the Census, Illustrative Projections to 1980 of School and College Enrollment In the 
United States (P-26, No. 222). 

The population series projections underlying these enrollment 
figures differ only with regard to the projected level of fertility ; these 
differences in fertility are inoperative for college enrollments until 
after 1975 because the future college students up to that date have 
already been bom. 

The 5 additional years beyond 1976 are shown in these Census 
Bureau projection! to be a period of continued enrollment growth; 
thus, the enrollment trend is upward for at least 20 years into the 
future. 
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CHAPTER 2 


Social and Economic Determinants of the 
Demand for Education 1 

Harveg S. Braxer and Martin David* * 

T HE FORMAL EDUCATION of the majority of Americans who 
were born before 1905 ended before they reached high school. 
Only one-sixth of the people now 55 or more years of age attended 
college, and lesB than half of these hold a college degree. In 
striking contrast, only a small fraction (14 percent) of those bom 
between 1926 and 1942 hare failed to go on to high school or beyond. 
Indeed, of that generation which, for the most part, has concluded its 
schooling, almost one- third have gone to college. Thus in the course 
of two to three generations the proportion going to college has 
doubled. Moreover, on the basis of parents’ expectations for their 
children’s education, as reported in this study, it would appear that 
about two-thirds of the children bora in the United States between 
1948 and 1959 will seek education beyond high school. The trends , 
indicated in table 1 suggest that within the past 50 years the educa- 
tional attainment of the modal members of succeeding generations has 
moved up from leas than a high-school education to 1 or more years 
of college. 

This sharp raise in the level of educational attainment may be 
ascribod to a number of causal factors. One of them, certainly, has 
been the increase in real income of families in the United States. 
Within each succeeding generation a larger fraction of American 
families have been able to afford the costs involved m extending the 
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education of their children through high school and college. Income 
has increased and families have become more aware of the social and 
economic importance of education. At the same time the age at which 

young people may legally leave school has been raised and educational 
facilities have been expanded. 
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Ka Chik “ hl M «^SSArbor. 


Another major factor has been the substantial movement of popula- 
Uon from rural, agricultural environments to urban, industrial areas 
This movement has brought a larger proportion of the population into 
communities m which educational facilities are more readily accessible 
ftp.o m which more education is demanded of those seeking em ploy- 
ment and status. * F J 


Our rapidly advancing technology has provided a phenomenal in- 
crease in the demand for persons with high levels of education. Ap- 
pamitly tl » demand for persons with education beyond high school 
has kept pace with the supply, and there are ho visible signs of a 
weakening in the market for college graduates.* 

Increases in income, facilities, and demand for persons with educa- 
tion provide fertile conditions for increasing educational attainment 

1 ntjuscountiy. But they do not explain the motivation that has 
produced the astounding increase in education. In this chapter some 
of these motivational factors will be explored. 

This chapforis^ on information collected in a survey of a 
nationwide probability sample of spending units in the United States, 


? SSlV f «****«*«, Ttor* m eoatiary Ttaw^ eue* m 
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taken in March and April of I960. Sampling procedures used in the 
“Patterns of Family Change” study from which these data are drawn 
are outlined in appendix A. Our approach is to present data from 
the surrey that relate educational attainments in this country and 
offer a set of tentative hypotheses that might be used to explain the 
highly significant relationships observed in the data. As in all re- 
search, particularly research that depends on the personal interview 
for its basic data, many relevant factors relating to educational attain- 
ment have been excluded from the analysis both because of inherent 
limitations of the survey method and because of limitations of time 
and resources available for this particular investigation. We recog- 
nize that in several cases more detailed analysis would have been 
desirable and that many of the interpretations offered could equally 
well be replaced by alternative formulations. 

The chapter is divided into three parts. The first sets forth 
hypotheses about the manner in which motivation for education is 
generated within the family. The second tests these hypotheses 
against cross-sectional data that describe the educational accomplish- 
ments of children in relation to the characteristics and background of 
their parents. Also in the second part, educational attainments of 
families whose children are still in school or are preschoolers are con- 
trasted with the families’, educational aspirations. The third part 
offers stitae brief remarks tn the realism of parents’ aspirations for 
sending children to college; 

I. Motivation for Educational Attainment— A Model 

The transmission of levels of education from parents to children 
is impressive. If educational attainments are classified into three 
broad groups — grade school or less, some high school or high-school 
diploma, and at least some college — then almost three-fifths of spend- 
ing unit heads report that they are in the same group as their fathers. 
This implies that the distribution of educational attainments is 
strongly influenced by the experience of the last generation; it also 
implies a strong mechanism for transferring the values and accom- 
plishments of each generation to the succeeding generation. 

We believe that this transfer is accomplished via three routes: (1) 
The motivation and values of the family create the atmosphere in 
which the children are reared. (2) The material and career accom- 
plishments of the parents serve to demonstrate to the children the 
utility and importance of the parental values; the career failures of 
the parents may motivate children to reject parental values. How- 
ever, such rejection is a lees powerful motivating force than the posi- 
tive accomplishments of parents. (8) The achievements of the 
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parents influence the family income and assets, which become the 
resources for financing the higher education of children. 

We rest these general notions into specific hypotheses about the re- 
lationships between the education of children and their parents’ back- 
ground. For the most part values held by the parents are measured 
indirectly by a set of indicators. Chart 1 illustrates the manner in 
which specific measures of the family’s background relate to the 
model we have developed. The left-hand column of the chart lists 
some of the more obvious influences on educational attainments: the 
reader can easily suggest others. The right-hand column indicates 
variables that were measured in the I960 survey and that might relate 
to the underlying influences on educational attainments listed in the 
1 rt-hand column. In most cases the underlying influence is reflected 
in snore than one measured variable— cultural norms stressing educa- 
tion would certainly be reflected in reference groups other than the 
religious group shown in the chart. Conversely, some of the 
measured variables, such as race, are associated with several under- 
lying influences on education— availability of facilities, cultural 
norms, and lifetime income levels. In short, the chart provides a 

crude outline which. we shall elaborate on in the discusion of our 
finding* 

IL u P 5S?? Influencing the Education Actually Attained 
by Children of a Cross Section of the UA Pop ula tion 

Educational attainments of the children of the family were meas- 
ured th > average Dumber of grades completed by living children 

of the bead who were finished with school at the time that the family 
a interviewed. This measure contains some downward bias: teen- 
•gws who have already dropped out of school are included in our 
average, while those who are continuing their education and will 

rwse the average at some time in the future are not taken into con- 
ttderatioiL* 

Strictly speaking, the analysis of educational attainments reflects 
only demand for education but also the supply of educational 
facilities available to children of the respondents in our sample at 
various tunes in the pest Only if we assume that the supply of 
educational facilities will continue to increase in much the mm* way 
•a it has in the past can we extrapolate from the experience of this 
gMwation of children in relation to the background of their parents. 


•Otter 
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A MODEL OP MOTIVATION AND EXPERIENCE INFLUENCING THE 
TRANSMISSION OP EDUCATION PROM GENERATION TO GENERATION 



»T» 

bibs 


Motivation of parent* and their 
values: 

ohlevement of the par- 



tgward hard work and 
i at the means for attain- 
ing desired goals. 

Cultural norms stressing educa- 
tion, expressed in religious, com- 
munity, and fcodal groups with 
which parents are affiliated. 


-Achievements of parents that demon- 
strate the effectiveness of values held 
by the parents: 

Actual educational accomplish- 
ment of both parents. 

Educational achievement of the 
parents relative to the achieve- 
ment of the grandparents. 
Career paths demonstrating im- 
pact of education on earning 
power and advancement. 

Past mobility of the head which indi- 
cates attempts on the part of the par- 
ents to Improve their situation. 

Successful planning of finanoes and 
other activities of the family. 
Availability of education: 

Existence of local facilities. 


Economic ability to send chil- 
dren to college: 


a. Earning potential. 

b. Demands on income and 
their timing. 


I el tbs 


esttbtbs 


r Is tbs 



A measure of need-achieve- 
ment of the head 1 baaed on 


perception of the relative de- 
sirability of various occupa- 
tions. 

Expressed evaluation of hard 
work as the means for getting 


Religious affiliation and par- 
ticipation in religious activi- 
ties by the bead. 




Education of the head, and 
education of his wife, if he to 
married. 

Difference in the education of 
the head and bis or her father. 

Occupation of the bead. 


Whether head moved off a 
farm. 

.Whether bead moved to 
North. 

Age of the head at the b 
of his first child. 

Region. 

Urbanisation. 

Color. 

Peak income of the head in 
past years, his education, his 
occupation. 


Age of the head at the birth 
of his first child. 

Number of living children of 
the h eed . 


* 


m 


L 
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Average education attained by the children of respondents was re- 
lated to the indicators shown in chart 1 by a multivariate statistical 
analysis. Education of the spending unit head proved to be the 
most important factor influencing the education of the children. In 
table 2 the relative importance of each of the indicators used to explain 
educational achievements of children is shown by the rank of its 
importance based on the beta coefficient of the indicator. 4 The beta 
coefficient is a standardized measure of the size of the effect of the 
indicator on the dependent variable. It takes into account both the 
differences between classes of the indicator and the distribution of 
jjQ population among those classes. 

( aken together, the explanatory variables account for two-fifths 
o the variance in children’s completed education, as indicated by a 
coefficient of multiple determination, fr, of 0.414. On the average, 
children who are finished with school received slightly less than 12 

grades of schooling. The standard error of estimate of the result is 
l.Oo grades. 

Parallel findings emerge from multivariate analysis of parents’ aspi- 
rations for educating their children of school age. Aspirations are 
measured by answers to two questions: “How much education do you 
expect your boys to have before thty stop going to school f ” and “How 
much education do you expect your girls to have before they stop 
going to school ?” The questions were asked of all heads of spending 
units with children aged 20 or under. The answers were coded ac 
cording to the highest level of education mentioned. 

Table 3 shows that two-thirds of the parents of boys and more than 
half of the parents of girls expect their children to attain some educa- 

‘The multivariate procedure to developed la The Detifn mn4 daeferi* at K » - 

by Oecar Kempthorne (New York. John Wiley a Son* 1052 n qi , L? 
to completely analogona to a refraction procedure to which each date If yin* variable eh own 
“ wpUe * d • eet of dummy variable* (See “ 0 “ £ DoZL , VaSwm 

2rtUl^ * # h, t V^fm D r* mb ^ r 1W7, * Bd “ An An * | r rt * Wage, end Salaries to Great 
Britain, by T. P. Hill, Econometrics, 27 : 855-381, July 1059 ) The beta raeflieUn e* nM . 

^rtohto?. ,UB<Urdl ** <J eo*ffldenta which obtain u web 

dmjdfytof variable to ecaled eceordto, to the edjuated devUtloa. .born, to aueLSE, 

c * JcuUtwl treating the adjueted deviation, aa.oci.ted with each 
damlfyiDf variable aa a one-way analyela of variance with unequal cell diet The ratio 

,djMt * d «’•***“* the variance ^explained by t£ 
eatfr^ maldrirUt* procure forma our estimate of F. 7 

A. the cample to doctored, urn pi tag error, to the data exceed what would ha mmohmI 
Ir® 81 ®*^®**** *“»■*“* elmple random campling. Cluttering to not aa likely to affect 
t e*.l d -fTi lfle * BC * ma,tlT * rUte re^tlonehlpe at it to likely to increeee the eaJple error, 
of rimple proporttone and mean* The consequence of cluttering on the multivariate 
f*"}*?** 1" JM* ^ • hoWB tor P to the text eomewhat exaggerate the 

rbe^e.^f'r'nnfr^*- ** h,,h,y **“* I * to «‘»*Mpe ebown 

to ?" »^tfl cant at the 0.01 level are truly aigniScant The number of ceaee on which 

^to^mead Iwt* ,r * lnc!n, ** d to **• tabulatlona as a guide to the campling error 
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tion beyond high school. These findings are roughly consistent with 
other studies of parents’ aspirations for their children.* 


TABLE 1— Characteristics of spending unit kendo used to explain average 
number of grades completed bp children ‘ 



Relative importance 

Significance 

jF-ntio) 

Characteristic! of the beads of spending unite 

Bsnk 

Beta co- 
efficient 

Education __ 

1 

O.S74 

1 28 03 

Difleretm in sdunalkm of ia and wives 

% 

. 187 

* 800 

Occupation 

a 

.151 

•175 

N umber of children^. ......... ...... 

4 

.193 

•898 

North -South migration 

t 

.114 

*8 47 

Word entile f emeu I Index and attitude toward hard work 

6 

.101 

<141 

Peak earnings 

7 

.098 

1.64 

Religious ni i in wiofi and church attendance 

a 

.09$ 

•111 


9 

.091 

1.90 

Difference in education of hearts and fathers 

10 

.087 

•80S 


n 

.089 

•8 81 

Urban-rural migration. ...... 

13 

.046 

.54 


19 

' .orr 

.55 






■ Cskeilstsd tor spending unit hesde who have children finished with school. Cases In which the edu- 
cation of children was not ascertained are « eluded Grades completed refer only to aca d e m ic sc hool i n g 
with “acme collage* considered U fears; “ootlage degree, " 1* fears; master’s degree, 17. 

• Significant at a probability level of 0.01. 

• Significant at a probability level of 0.00. 


TABLE L — Pemmtag# distribution of spending nnitn with girls or bops sgod 
tt or under, according to tho education level expected for them bp their 

pnrento 



EDUCATION OF PARENTS AND GRANDPARENTS 


Thgr'average education attained by the children, grouped according 
to the. education of the spending unit head, is shown in table 4, column 
2. Children of a head with no high-school training are likely to 

*Roptr ettlmatee that 69 percent of children below 18 joara of age are expected by 
their parents to go to college. See Elmo Roper 4 Ateo ci ht ea , ParantP College Plane 
Etudg; The Education Program of tho Ford Foundation, 1969(1), p. I. Data from 
Lanai ng, Lo rimer, and Iforlgnchi, dted In table 1 of this chapter show a atmll a r figure. 
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1 


i ; 

atUrn some high-school training and children of * college graduate 
some college training. The third column of table 4 displays the dif- 
ference between the average attainments given in column '2 and the 

deviations’’ exaggerate the impact of 
the head’s education on the educational attainments of the children. 
The effects of income, oolor, and other factors that are correlated with 
education are included in the averages shown. Persons with high 
incomes are likely to be highly educated, so that the deviations may 
register the greater financial ability of educated persons to send their 
children to college as much as they reflect the transmission of ideas 
and parents motivation for educating the children. Column 4 indi- 
cates the extent to which the children’s education deviates from the 
average W hen effects that can be attributed to other factors are re- 
moved by multivariate adjustment Thus column 4 is labeled «ad- 
justed deviations.” Column 6 shows the extant to which the 
multivariate estimates differ from simple tabulations of means. The 

P l* y tHe 6xtent which 8im P Ie tabulations include 
effects that can be traced to other variables. Columns 2 and 5 will 

be dropped from the remaining tables as the information in them can 
easily be derived from the remaining data. 


TABLE t—Arerar* trade* of 
the speeding uit ‘ 


jadacaU— of children, hr edacatioa of 
fr8 “ tho grand mmm of 11A3 grades 

edklmi have flntSufl Kfeooi] 



t/ U M sradn, wlUi sUnt anon eoctrolM by mtildrarUU 


Unadjusted deviations are shown in subsequent tables because they 
may represent the cumulative effect of a variable that is logically 
pnor. For example, oolor is determined before birth. It affects 
education, occupation, and income; the unadjusted effects reflect the 
total impact of color on the educational attainments of children- 
an impact which is significant even though a good portion of the 
effect can be attributed to other variables. 

The educational achievement of children does not increase sys- 
tematically with every increase in the amount of schooling obtained 
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The average education achieved by the children is also influenced 

tk wiffh^T! 1 whl «™nents of the mother. The more educati^ 

a«ain f Th?, £”11° h " huabmd ' the more education the children 
tt*m Thus the education of both parents appears to stimulate 

education of the children. The adjusted deviations^ table 5 suggest 

KWitfilSrsri tas£E 

when the wife has more^Uo'n tC ZTulZ'^ ^ 

Daren 1 . W 6 * 111 motiTaU *l by, the experiences of their 

thAit H 6 r me th9y . H® 0 reoogn,ze **• educational achievements 

iud IZZZ^T* ^ ^ ^ ^ration to 

judge the value of an education. In cases where the grandfather 

has more education than either parent, we expect children to achieve 

more schooling than the parents’ education would indicate. If the 

grandfather has less education than the parents, we should not expect 

the educational achievements of the children to be affected, although 

not b^SZg^ 1,16 o' grandfather would 


*tES^fsS"2 r** 1 ** to the 

fromU.erraDd.ewof H^gEST thelr father, 5 ‘‘•ri.llow 


tfor nwodlnf anil ho*to who*# ehlklrro h«Tv ftnUhwj «ohool| 


Education of«pwjdln| tmJt head compand wtUj lh*i othi* tether ' 

Number 
of cim 

TnadiujUd 
df rlaUaQi > 

AdhigUd 

derUUaa** 

Ld>w%r tetri than ftlbor \ 

tetri 4# father .. 

as 

«74 

129 

» 

a 42 
— .99 

1 09 

2 61 

0 SO 
-09 
-.27 

■ 99 

*+ krtU mart thanl- her v 

* V- 

Oltotlw, not -cwUix^. ««. hl<b . 
^ tr ^*‘ ) from lh * II “ <1 m “° 04 1 1(0 other (»ctar» oonlrolWl byrnulUnrUu 


The multivariate analysis oonfirms part of our hypothesis. Heads 

lTke°lv^i k ,^ i ° n 1 than th6ir #athere have who are 

ely to atUm half a grade more schooling than the average (adjusted 

eV1 ^u°!k ^^ ere heads have achieved more education than the 
grandfather, however, both a positive and a negative deviation from 
the mean are shown. The negative effect could be interpreted as a 
regresmon of all children to an average level of education ; the poeiti ve 
effect could be interpreted as the transfer of the parents’ extremely 

tbl U4 dUftraao* la odamtloa of ' 

“ Ut For «*»Ple, wtU the level* o**d ta tbto *arr»* It to 
I2TS * E" “ !f!“^ »>' *«• to repo^io"7do«Uo^ 

Dleallv inrimU^H °f tb# d#6alUoa. tb# two extrem* group* on tk# 

trpleaUy ladad# wire# or bo*b*ads with a hlgbwcboo) education or toon. 
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high mobility to their children. The cause of a combination of these 
two effects is obscure. 

Virtually identical results emerge from multivariate analyses of 
aspirations for the education of younger children. The education 
of both head and wife is positively related to aspirations, much as 
in tables 4 and 5. The relationship between the grandfather’s educe 
tion and aspirations for children, unlike the result above, clearly indi 
cates a pattern of regression to the attainments of the grandparents. 
Where heads have less education than their fathers, they aspire to 
relatively high attainments for both boys and girls; where the heads 
have more education than their fathers, their aspirations are relat ively 
low. 

OCCUPATION OF THE HEAD 

Several interpretations of the relationship between occupation and 
educational attainment of children can be developed. One possibility 
is that the link between education and particular career lines is dem- 
onstrated to the children through the occupation and success of the 
hreadwinning parent. Children may relate the ability of the parent 
to attain high-status professional work, as in medicine, to his educa- 
tional achievements. This would provide incentive for the children 
of professional and managerial workers to obtain more education 
than children of unskilled laborer^. 

An alternative interpretation of the results is that occupation serves 
as an indirect measure of the lifetime earnings of the family. Pro- 
fessional and managerial workers are better able to afford college edu- 
cation for their children than operatives or laborers. Some support 
for the latter interpretation comes from the fact that the occupation 
of the head bears little relationship to his aspirations for educating 
boys. 

The differences between the adjusted and unadjusted deviations 
shown in table 7 exhibit clearly the advantages of the multivariate 
technique used to obtain the adjusted results. A simple set. of aver- 
ages attributes differences to occupation that the multivariate ad- 
justment attributes to education and other dimensions. As a result, 
the adjusted effect of occupation is substantially smaller than the 
unadjusted effect. 

SIZE OF FAMILY 

The larger the family, the more demands upon its income for current 
needs and the less it can afford the double cost of sending children 
to college and forgoing the income that they can earn. Therefore 
we believe that the number of children born to the head should be 
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associated closely and inversely with the average amount of schooling 
achieved by the children. Table 8 shows this effect clearly. The same 
M?t is seen m the relationship between number of children and 

parents’ aspirations for educating children. 

TABLE . 7^Avenge sTad(« of completed education of children by occupation; 
deviations from the grand mean of 11.82 grades F 


Occupation of spending unit heads 1 


Professional _ 

Nop-Belf-omployed manager or oflidaLl"~~III 
Bolf-emplo jrad businessman or artisan 

Clerical and sales worker 

Craftsman or foreman.. * 

Operative. * * 

Laborer. 

Farmer *‘"‘***‘‘™’ 

Government protective worker — — 

Head has never worked or occupation was not awntained 


Number 
of cases 

Unadjusted 

deviations* 

50 

150 

30 

117 

02 

L04 

100 

ill 

m 

.05 

154 

—.48 

210 

-LOS 

109 

-.75 

10 

L3S 

50 

-.06 


Adjusted 
deviations * 


0 ' 
.75 
.54 
.40 
-.05 
-.14 
-.50 
-. IS 
.05 
.IS 


■ SSL?*!? ona J5P l °y e<1 and retired, oooupation refers to the i 

, RjjSnSSJ Jh? SSS ^W«rsnd i mi of tl M pSi*.' - — “>• 

•djStoSrt^ Oncradoo) from Operand msu of 11.83 credos, with other betonoontnlM by multlr.ri.to 

NORTH-SOUTH MIGRATION 

We would expect children of mobile families to have somewhat 
more education than children of immobile ones because mobile families 
have broader horizons and are probably more motivated to take ad- 
vantage of economic opportunities. The variable that indicates 
whether the head of the spending unit moved between North and South 

was included in the analysis to test this notion. 

T jj^*«rag« grades of completed education of children, by number of 
U^gSS?*“ ** 8Pendmf ^ ***** deviations fromth? grind ££ Jr 

IVor Bpendlnf unit head* who** children b»v» finished school] 


Number of 11 Tin* children of the spending unit bead 


1 child •, _ 

a children ; ■>— 

S or 4 children 2". * v * v 

5 or more children 


Number 
of cases 

Unadjusted 
deviations * 

205 

478 

281 

.45 

202 

.08 

208 

-1.47 


Adjusted 

deviations* 


aaa 

.» 

-.07 

-.54 


ft n!I« a H 0lu &*£**) from the grind mean of 11.82 grades 
^Devtalh*. (In Pades/from the pand mem. of lim CrteTWlth other toctots controlled by nmttlvrtsto 


The education ofchHdren in families that move from one area of 
.tfas country to another appears to be more advanced than would 
o erwise be expected;- Children of foreign-bom parents and of par- 
s its who move out of the South achieve more education would 
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be expected on the basis of other characteristics of their parents. 7 In 
spite of the additional achievement, a gap of almost 1% years of 
education remains between the education of children of migrants from 
the South and the education of children of persons who have lived 
outside of the South throughout their lives (see the unadjusted devia- 
tions, table 9) . Children of persons who migrate from North to South 
do not attain more education than is characteristic of the North, 
but their attainments do not drop to the average level that is char- 
acteristic of the South. 

TABLE >. — Average grades of completed education of children by North-South 
migration of the spending unit head; deviations from the grand mean of 11.82 
grades 

(For tpending anil hood* whose children bare finished school] 


North-South migration of spending unit bead 


Number 
of OEM* 

Unadjofted 
dtrUtions 1 

Adjusted 

deviations 1 

121 

a* 

a<r 

484 

.42 

.07 

201 

-LS4 

-.84 

88 

—LOO 

.08 

78 

.88 

.84 

17 

-.08 

.18 


Hoad grow up in non-Son them States: 

lirtng in Booth*. 

Lirtng out of the South 

Head grew up in the Southern States: 

Lirtng In South 

Llring out of the 8outh 

Head grew up in foreign country 

Another * 1 


1 Derlationfl (in grade*) from the grand mean of 11.82 grades, 

* Deflations (in grades) from the grand mean of 11 £2 grade*, with other factors controlled by multyrariate 
ad hutment. 

* Indude* persons who grew up in more than 1 region of the country and persons whose region was not 


NEED FOR ACHIEVEMENT * 

V&renta influence educational accomplishment by the value which 
they place upon overcoming obstacles and succeeding in the face of 
^•difficulties. This value is termed the need-achievement of the parents. 
An extensive body of literature relates need-achievement to success 
in school, perception of relatiye remuneration available in jobs of 
varying difficulty, and the objective opportunities for getting ahead 
in the world.* According to psychological theory, this valne is trans- 
mitted to children at an early age, largely through early training of 
the children in independence. High levels of need-achievement will 
be reflected in the child’s determination to compete successfully in the 
academic tests that permit entry to higher levels of education. Low 

■ ■ — ■ <r 

* Nearly of tlM migrants to tho North an Negron. 

•Sea The ieMmawl Motto* by David C. McClelland, John W. Atkinson, Russell A 
Clark and Ddgar L. Lowell. New York, AppletonCentury-Crofts, 1053 ; also “Some Social 
Consequences of Achievement Motivation, n by David C. McClelland, la Nebraska 0y m- 
bottom o* JfoMoaMea, lit*, Lincoln, University of Nebraska Press, 1055, p. 41-56 ; also 
idtoMMSi Motivation and Oeeapattoaal MeMUty to the Catted States, by H. J. Crockett, 
Jr., Aaa Arbor, MICA, University Microfilms, 1051; also “Baes, Sthnldty, and tbs 
Acblev a s sea t Syndroms,” by Barnard C. Boons, Amsrtoaa Sootolepteal Bestow, 34 : 47-00, 

February 1060 . 
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mot f ation wm *» •">*** 

perfomaTce ^ 7 Wlth *" ° r the minimum 

motivat f. thei r children to educational attainment by 
thmr emphasis on working hard and their perception of success as 

wh* , K U l re K a M /T eff0It * Thi3 value "V deteraiine the eS to 

brint nn d ^i 8 6ff0rt Pay8 ° ff ‘ PftrentS who feel that ha "l work 

ffroum Fnr^° ff are number of 0,1968 membe re of minority 
groups For this reason they may not encourage their children to 

make the same effort as do parents who see the gates of opportunity 

open to persons with ability and talent who Work hard. ^ * 

»~d- 

the grand mean of 11 Jtt^rades t0W4rd hard work ! deviation* from 

(For spending unit h«*ds wboae children hare finished school] 
Need-echlevementlndex tad bells' attitude toward bard work 
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achieve more schooling than do children of parents who score low. 
However, the head’s attitude toward hard work as a means of getting 
ahead in the world does not have as strong an effect as we had expected. 
In spite of the belief that hard work is less important than -luck in 
getting ahead in the world, a small group of persons who score high 
on the need-achievement index have children who perform well above 
the expectation based on their parents’ characteristics. The children 
of this group attain more education than do the children of the group 
who feel that hard work is more important than lucfev^ In the group 
who think hard work is less important than luck and who fall in the 
middle range on the need-achievement index, the children have less 
education than the average, and less than children of the group who 
feel that hard work is more important. This finding is what we 
wouldhave expected on the basis of our hypotheses relating attitude 
toward work and educational achievement For the remaining group 
it cannot be said that attitude toward work makes any difference in the 
educational achievement of children. 

The adjusted deviations related to the need-achievement index may 
reflect, as we suggest, differences in the early training and motiva- 
tion that parents give to their children; other interpretations may be 
equally valid. The need-achievement index may measure the extent 
to which parents place high value on jobs that require substantial edu- 
cation and low value on those jobs which do not. It may also meas- 
ure the intelligence of the respondent. In either case the same rela- 
tionship to educational attainments would be expected. 

The need-achievement index of the head appears to influence not 
only the atjflinmerUs but also the xupirationa of the head for educat- 
ing his children. This finding suggests that differential expectations 
provide one force by which high levels of need-achievement are trans- 
lated into high attainments. However, the evidence does not support 
the hypothesis as consistently in this instance as it does in the analysis 
of .completed education. Expectations for boys of parents who feel 
luck is more important do not vary in relation to the need-achievement 
index. 

* 

PEAK EARNING LEVELS 

The maxim um annual earnings received by the head of the spend- 
ing unit were included in the analysis to measure the family’s financial 
ability to send children through college. Though the relationship 
between level of peak earnings and children’s education is somewhat 
irregular* the deviations are in the expected direction; high peak in- 
comes are associated with more than average educational attainment. 
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The failure of peak earnings to be more closely related to educa- 
tional achievements can be ascribed to a number of conceptual and 
empirical factors. Peak earnings were thought to present the most 
favorable measure of earnings for retired persons and others whose 
incomes have declined since the period when their children were in 
school However, the level indicated by peak earnings reported may 
be distorted by reporting errors; it may reflect atypical earnings dur- 
ing a very bnef period; and it corresponds with disparate relative 
income positions for different cohorts in the sample. As a consequence, 
wrnings do not necessarily reflect lifetime earning patterns and 
ability of the family to support children in college. Education - 
and occupation may be more closely associated with lifetime earning 
patterns. (Seetablee4and7.) 

In contrast to the relationship between peak earnings and educa- 
tional attainments, the gross disposable income received by the spend* 
ing unit m 1959 is the second most important determinant of the 
level of education expected for boys." Its importance, however, is 
oonsn y smaller with respect to girls. Once the other variables 
have been taken into account, the level of education expected for 
boys in spending units with incomes between $1,000 and $1,999 is 
almost 1% index levels (cf. table 8) below that expected by heads of 
spending units with incomes of $15,000 and over. The spread for 
girls, however, is only half as wide. 


RELIGIOUS PREFERENCE AND ATTENDANCE 


When religious groups are categorized according to the difference 
in the average income level of their members and the proportion of 
the b embe rs that are college graduates, a significant relationship 
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appears between the affiliation of the parent and the educational at- 
tainment of the children. Children in families that attend church 
regularly attain a higher educational level than do children in families 
that attend church sporadically. 

The relationship between the religious affiliation and the educa- 
tional attainment of the children may be interpreted in a number of 
ways. The scale of religious affiliation may provide an indication 
of the ability of the parents to afford an education for they* children ; 
the scale may also measure the degree to which a particular reference 
group provides a standard of educational attainment which guides 
the parent in educating his children. Alternatively the scale may 
discriminate between different emphases on education among the three 
major categories. Without further evidence, which is not available 
in this body of survey data, we cannot say more about the validity of 
these interpretations. 


TABLE 12. — Artrift tradN of completed education of children by religion* 
preference and eh arch attendance of the apending unit head; deviation* from 
the grand mean of 11.82 grades 
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AGE AT BIRT^ OF FIRST CHILD 

Age of the head of the family at the birth of his eldest living child 
was assumed as an indicator of the planning horizons of the family 
and also of its ability to finance the education of the children. Fami- 
lies Tfb° bed children late would have opportunities to save and to 
earn income by having both the husband and the wife in the labor 
force, while the presence of a child born shortly after an early mar- 
riage tends at least temporarily to remove the wife as a source of 
family income, at the same time that it places a burden on the 
husband's income. Thus the variable employed in table 18 provides 
an index of both the planning horizons of the family and its ability to 
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accumulate assets for sending children to college. While the devo- 
tions shown in the table are not highly significant, they are sufficient^ 
systematic to support the hypothesis that the earlier a couple starts 

education ^ ^ their children w ill have a college 
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COLOR 

Non white children attained significantly less education than did 
white children. 

The difference between the unadjusted deviation (-1.82) and the 
adjusted deviation (-0.52) for nonwhites implies that parents of 
non white children are more likely, to exhibit other characteristics 
associated with low educational attainmentr-for example, the parents 
are poorly educated and have low-paying occupations requiring little 
education. The adjusted deviations suggest racial differences in cul- 
tural values and in the availability of facilities, which account for 
more than half a grade of difference in educational attainments. The 
unadjusted deviations point out that the color differences produce a 
2-year average difference in the completed education of children 
between white ana nonwhite groups* 
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Though whites and nonwhites have substantially different aspira- 
tions for educating their boys, the difference is associated with dif- 
ferences in the education, income, and other characteristics of the 
two groups, as the adjusted deviations contribute nothing to an ex- 
planation of parents’ aspirations. The two groups agree more closely 
in their expectations for educating girls. But when expectations are 
adjusted for education, income, and other differences, nonwhites have 
significantly higher aspirations for girls. This finding may reflect 
the more strongly matriarchal nature of Negro society. 

It is worth noting that nonwhites attained significantly lees educa- 
tion than whites, although aspirations for educating boys are identical 
* and aspirations for educating girls are somewhat higher among non- 
white parents. The discrepancy between attainment and aspirations 
may stem from the fact that heads of spending units whose children 
have not yet finished school are younger than those whose children 
have completed their education. Thus our finding is probably a con- 
sequence of the improvement in the status and opportunities open 
to the nonwhite that has occurred in this last generation. 

RURAL-URBAN MIGRATION 

On the average, persons who live in an urban area obtain somewhat 
more education for their children than those who live in a small town 
or a rural area. The children of persons who migrated from farms 
to the city attained somewhat more education than children of those 
who never moved. Though these effects parallel the effects shown for 
moving between North and South, they are so small as to be relatively 
unimportant 

TABLE IS. — Average trades of completed education of children, by rural-urban 
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AGE OP SPENDING UNIT HEAD 

Age of the spending unit head was included in the analysis on the 
assumption that older persons, who were educated in a period when 
educational standards were lower than at present, might hare less 
motivation for educating their children than younger parents. This 
noti on is refuted by table 16. Apparently motivation does not vary 
systematically with the age of the parent. 11 

SUMMARY OP FACTORS INFLUENCING EDUCATIONAL 
ATTAINMENT 

Tables 4 through 16 confirm many of the hypotheses which were 
sketched in chart 1. The positive associations between children’s edu- 
cation and education of the parents and the need-achievement index 
of parental values suggest strong underlying values stimulating edu- 
cational achievements. Occupation, peak earnings, age at birth of 
first child, and number of children probably derive a portion of their 
impact on attained education from their relationships to lifetime earn- 
ing patterns and the ability to pay for higher education. 

TABLE 1C— Ayeraye grades »f roapleted education ef children, by in sf the 
•Sending unit hand ; deviations from the grand mean of I1A2 grade* 
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HI. The Realism of EducatioiiaJ Aspirations 


We know that almost every American expects his children to 
high school. Jhis expectation appears to have become firmly estab- 
lished as a minimum standard, one which contrasts sharply with the 
fact that at the turn of thd century only 7 percent of the children 
14 to 17 wore attending high school* As we have seen (table 8), 
however, more than half of the parents of girls and two-thirds of the 
parents of boys expect their children to go beyond high school. Our 


tut oLTS! *«* «*•■*■ — " Of (M E 

cwnpemdrei/ otnfTud wh£?^£££ 

to tttdtotet to the a*» <rf the bead at I 


COLLEGE-TRAINED PERSONNEL : SUPPLY AND DEMAND 41 


study permits us to say a good deal about the characteristics of spend- 
ing unit heads that will produce a high potential demand for higher 
education in the future. Increasing educational attainments of 
parents; increasing incomes; increasing proportions of the labor force 
in professional, managerial, and other white-collar occupations will 
lead to greater demand for higher education. This conclusion 
emerges quantitatively from several pieces of evidence. 

We have already commented on the remarkable increase in educa- 
tional attainments and the close relationship between parents* educa- 
tion and their children’s academic training. Assuming that the step- 
up relationship will oontinue to hold for children born to the present 
generation, we can estimate than one-half of the next generation will 
have some college experience.” 


TABLE 17^- Actual and projected adncatiM of children of spending unit heads 
under K, according to education of the hood and of head's father 
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This finding is quite consistent with the Office of Education’s projec- 
tion that roughly 44 percent of all persons between the ages of 18 and 
21 will be in college by 1970.” 

A quantitative estimate of completed education of children in the 
coming generation can be obtained from the multivariate analysis 
presented in tables 4 to 18. M For any one family we can estimate the 
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average completed education of their children by selecting the adjusted 
deviations appropriate to the particular characteristics of that family 
and adding them to the grand mean. To estimate the average com- 
peted education of children of a group of families, we must weight 
the average education obtained for each family by the number of 
children in the family. We have calculated such a sum of weighted 
averages for spending units with boys aged 20 and under. The aver- 
age educational attainment projected is 12.1 grades. When this 
average is taken together with our projection of the distribution of 
education in the next generation, the result suggests that a large 
proportion of the students enrolling in colleges in coming years will 
not complete a full 4-year course. 

Comparing project ions of past experience with parents’ expectat ions 
for their children, we see that rises in parents’ aspirations are roughly 
consistent with the rate at which educational attainments have been 
increasing in this country in the past half century. (Clearly parents’ 
aspirat ions to send their children to college are a natural consequence 
of their own experience and the desire to provide just a little bit more 
education for their children. 
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CHAPTER 3 

The Need for Professional Personnel 

Stfmour L. WoUMn* 

T HERE ARE thjee overriding forces operating in this country 
which work toward a continued, and even an accelerated, demand 
and need for professional personnel. They join, in the decade of the 
1960’s, to accelerate this demand and need. 

GROWTH OF THE SERVICE-PRODUCING, WHITE- 
COLLAR SECTORS 

The first is the continued, evolutionary, structural change, indus- 
trially and occupationally, that contributes to the growth of the 
service-producing, white-collar sectors of the economy. 

As background, the long-range trend is summarized in table 1. 


TABLE L — Occupational distribution of employed population. United State*, 

ill*. lMt, and 1971 


V 

Typt of occupation 
/ 

Percent of amplored population, by 
Peer 

1910 

>« 

1970 

T&tal 

100 

100 

100 

Warn Collar „ 

a 

43 

41 

ftnin^nnil mil technical. 

9 

7 

10 

11 

11 

a 

U 

11 

21 

Proprietary sod 

Clerical and cafe* 

Blui Oollul 

17 

17 


SfcUfed 

1) 

H 

11 

11 

11 

6 

11 

11 

1 

aemlakilW 

UaaklUod. ! 

SUTU a - 

10 

11 

13 

1 

11 

• 

Farm 



Sovack: Bataan at Labor BUUotiea, 0.8, Department o i Labor. 


The persistence of these job trends has been emphasized in recent 
years even with alternations in overall economic activity. Events dur- 
ing the most recent recession are an example of these trends. In 
March 1961 there were a zpillion fewer factory workers on industrial 
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payrolls than in March 1960. Yet total non farm employment actu- 
ally rose by 800,000 between thoee dates. During that period, the 
number in each of the major groups of manual or blue-collar workers 
fell, but there was actually a million and a half employment increase 
among white-collar workers, about one-fourth of which was ac 
counted for by the continued growth among professional and techni- 
cal personnel over the year. In summary form table 2 shows what 
happened during this period 
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INCREASE IN DEMAND FOR PROFESSIONAL AND 
TECHNICAL PERSONNEL • 

Current projections suggest about a 40-percent increase in employ- 
ment among professional and technical personnel during the 1960V — 
on top of a similar expansion in the 1950V This expansion is by no 
means an unrelated factor in the subject we are exploring. The second 
factor, then, is the very substantial rise in professional and technical 
employment that occurred during the past decade and that will be 
followed by another significant upturn in the immediate years ahead. 
This emphasizes not only the continued strong demand for profes- 
sional and technical workers but also some of the pressure points in- 
volved in meeting that Amtnd , 

In the face of these anticipated demands, the current decade will 
see an actual diminution in the number of persons in the working 
population who are in the prime working age group 86-44 years. 
Many of these persons were born in the low-birth-rate dep r es si on years 
of the 1980’s, and we are about to experience the impact of the events 
of those yean: We face mi almost unprecedented kind of manpower 
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situation — enormous numbers of young workers, but an actual down 
turn in the number of workers in the age group 35 to 44 Thus the net 
labor force increase of 18.5 million during the 1960'a will be distributed 
as follows : 
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Since the smallest increases, and also, in fact, the decrease®, are 
going to occur among workers in age groups that already have had 
some career development and experience— age groups from which we 
normally draw higher level professional personnel— the problem of 

meeting the overall demands in these fields is a difficult one. 

\ 

ACCELERATION OF TECHNOLOGICAL CHANGE 

The conjunction of an expected substantial increase in demand, with 
a rather unusual manpower situation on the supply side, is further 
marked by the anticipated accelerated developments in technological 

change during the IWO’a / v 

Thus, our third factor tie* the package together. The whoTemo/e- 
roent toward the white-oollar, service-producing, profusion ally ori- 
ented structure in our economy is founded on the tremendous increases 
in productivity that have occurred in this country. Perhaps the best 
way of putting this is to say that the great productivity advance® of 
the past have placed us in the position of affording to have the ma- 
jority group in our working population engaged in service-producing 
rffetivities rather than in goods producing sqptora. As we are the 
only country in the world in this position, there is nothing in the 
offing that points to anything but a continuation of demands for serv- 
ices which carry with them corresponding demands for professional 
personnel, accentuated by the many thresholds we apparently are 
scheduled to cross in the yean immediately ahead. 

We have entitled this brief summary statement “The Need for Pro- 
fessional Personnel,” But we began, in our very first sentence, by 
talking about the “accelerating demand and need for professional per- 
sonnel.” Anyone using, in juxtaposition such as this, the terms 
“demand” end “Med,” makes overt his ambivalence, his hesitancy, his 
red doubts about the course of events in the immediate years ahead. 
By “Med” we really mean our aspiration®— what we think ought to 
take place— in research and development, health servioea, teaching, 
architecture, and so forth. 


' 
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By “demand” we really try to convey, as best we can, our realistic 
appraisal of what will actually occur, of how the needs will be tem- 
pered by forces such as availability of funds, our actual manpower 
situation, and our ability to utilize personnel effectively. 

Obviously there are innumerable (and different) assessments of 
“needs” for professional personnel. Just as each individual has a 
standard of living to which he aspires and which he views in relation 
to his actual level of living, so, too, are there* individual and group 
differences in the matter of needs and demands for professional and 
technical personnel. 

It is a striking hallmark of our times that while there are differences 
of the sort we have just described, as well as differences in how, and 
in what mechanisms should be used, to bring demands and needs 
together there is a significant amount of accord on the proposition 
that we have a long way to go to fulfill the needs of our current and 
projected population for the services of professional and technical 
personnel. Perhaps this is another way of saying that the aspira- 
tions, the expectations, of our society today are high indeed. 

In the two following chapters an attempt is made, in a quantitative 
and qualitative way, to underscore the needs and demands for selected 
professional personnel,” “higher level personnel,” “brainpower,” and 
so forth. 

It seems to us that the twin keys to discovering what we are after 
can be described briefly as follows : *** 

The first i^the overriding factor of change, whether if be in factoiy- 
systems management, weaponry and space research, medical diagnfe- * 
tics, economic and statistical computations, or teaching techniques. f 
In these fields theory and practice have been subject to radical and 
frequent changes and will surely continue to be. * 

Under these circumstances, whether one talks of demands* 9Y needs, 
the critical factor is the great necessity for more and more professional 
• personnel who are endowed with the maneuverability, the flexibility; - 
the adaptability to respond with creativity to the change?' to whiclT 
we have just referred. This is the second key. . v „ 

These-fwo keys will open the door to an educational policy directed 
to flexibility in training professional and technical personnel, and to ► 
a labor-management policy directed to efficient utilization of such 
manpower. These policies, in combination, will enable us to match 
„ “demands” and “needs” for such personnel. 



CHAPTER 4 

Health Manpower: An Illustration 

William B. Stewart, MJ)S 

A MONG THE MOST IMPORTANT educational needs is the need 
■ for preparing workers in the held of health. 

Early in World War II it became apparent that military demands 
for physicians, dentists, and nurses posed a serious threat to the health 
of the civilian population. So serious, indeed, that several remarkable 
educational innovations came about. Medical and dental schools 
accelerated their programs, so that the school year was shortened to 
9 months, and five classes were graduated in the 4 years 1942-45. At 
the same tijne substantial Federal funds were invested in. the cadet 
nurse program, which with scholarships increased enrollments so that 
the number of nurses graduated rose from 27,000 in 1943 to 41,000 in 
1947. 

By the war’s end, most people Apparently assumed that demobiliza- 
tion would provide the civilian population with enough health workers 
and the emergency programs were abandoned. 

To the more critical, however, it was apparent that the problem 
, was not to be so easily solved. Increasing population and increasing 
use' of health services pointed even then to the need for expansion of 
training opportunities. A series of studies, including those of the 
National Security Resources Board in 1951, 1 and the President’s Com- 
mission on Health Needs of the Nation in 1952 * * pointed to a coming 
emergency. 

The Nation’s .increasing need for health manpower is* related to 
three major phenomena: growth of the population and change in its 
age distribution, increasing use of medical and hospital services, and 
changing patterns of medical practice a£d specialization. 

It is expected that the population of the United States will exceed 

•Chief, Division of Community Health Service*, Public Health Service, D.8. Department 
of Health, Education, and Welfare. 

* Rnsk, Howard A., Medicine, MoMllaatlon and Manpower. In Medical Kdnoation in the 
United State* end Canada, 1860-61, pt. II, Proceeding* of the 47th Annual Congrea* on 
Medical Education and Lteaurarn. Reprinted from Journal of the Amerloea Modioal Atto- 
eiotion. 14T : 181-169. Sept a 1991. 

•U.8., The President'* Oommierion on the Health Reed* of the Ration, Building Aaterloe'e 
Boalth: voL 1, Ptu H n g o and Ma e ammandattana , 1969 ; rot S, Amerieo'e Health Statue, 
Vaado and Jtaoaarem, 1969. Washington, D.C. 
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<235 million by 1975— an increase of 55 million over the 1960 popula- 
tion. The number of persons under 15 is expected to increase by 
almost 20 million ; the number over 65 by 6 million. 

The National Health Survey has found that people aged |5 and 
over have more than twice as much illness and disability as those 
under 65. The also have more physician visits and more hospital 
care. Young children, too, receive more medical care than do adults 
in general. 

Thirty years ago the average person saw a doctor two or three 
times a year; now the annual average is five visits. Since 1940 the 
late of admissions to general hospitals has increased from 74 per 1,000 
persons per year to 134 per 1,000. There is every indication that the 
factors that are bringing about the wider use of medical services, 
including improved economic and educational status, increasing urban- 
ization, and extension of hospital and medical care insurance, will 
continue to increase the demand for medical services. 

Changing patterns of medical practice will be discussed later in 
this chapter. 

PHYSICIANS 

In the United States today there are approximately 260,000 physi- 
cians. The ratio of physicians to population has risen only slightly 
since 1930 (table 1). We now have 7,500 graduates a year, a number 
that is not adequate to maintain the present physician-population 
ratio during the next 15 years. 


TABLE 1.— -Supply of physicians (doctors of medicine and doctors of osteopathy) 
in relation to population of the United States: selected years, lStS-61 *• * 
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There has been considerable discussion of the question of the pres- 
ent and future adequacy of supply. It has been maintained, for 
example, that better organization of services will make for more ef- 
ficient use of the physician’s time, that more hospitalization and less 
home visiting enable the doctor to see more patients in a day or a week. 

These statements are indeed true. But in general appraisal of the 
picture, two major problems are often overlooked. First, the physi- 
cian’s workweek now averages 60 hours, with a general complaint from 
patients: “Doctors are too busy . . . we’d like to talk more, to tell 
them more; we’d like them to explain more; to listen more.”* And, 
secondly, with more and more specialists, relatively fewer physicians 
are in private practice, especially in general practice. 

A major change in medical service has been the increased employ- 
ment of physicians in hospital service, teaching, research, industry, 
administration, and other types of institutional practice. Since 1931, 
while the population has increased by about two-fifths, the number of 
physicians in these types of service has more than tripled (table 2). 


TABLE L— Chance In type of practice of physicians (MJ).) and in total popula- 
tion of the United States : 1981 and 1959 1 
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Changes in ‘patterns of service . — For personal health services, the 
civilian population of the United States now has a physician-popula- 
tion ratio of about 100 per 100,000 population. Is this enough, too 
little, or too muchf The best yardstick we have is the experience of 
medical groups that offer comprehensive care on a prepaid basis. 
These groups, which attempt to meet the health needs of the members 
and which have the advantages of organization and auxiliary help to 
make the best use of the physician’s time, now utilize the services of 
from 1 to 1.25 physicians per 1,000 persons. 

These groups do not provide care to patients with long-term mental 
illness, and they have a lower-than-average proportion of persons 

*Majaa, Herbert R. "What Com tha doctor do? Much. What Coca tho patient wiat? 

Mora.** Soamal •/ tho A m tr t eam MtStcat AttoeUUa*. 167 : 1866-1867, July 19, 1806. 
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past 65 years of age among their members. The experience of these 
groups strongly suggests that we do not have enough physicians in 
private practice to provide adequate services to the entire population. 

Other needs are apparent In the past year particularly there has 
been much concern over hospitals’ unmet needs for interns and resi- 
dents, who combine obtaining educational experience with providing 
substantial amounts of medical service. Even the present use of some 
9,500 graduates of foreign medical schools in our hospitals has failed 
to meet this considerable need. 

Mental hospitals are notoriously understaffed— their present need 
is for more than 3,000 physicians. 

It is estimated that over 25,000 physicians are spending aU or part 
of their time in teaching or research. There are increasing demands 
for physicians to serve on medical school faculties, and the need for 
physicians for medical research is a critical factor in the growth of 
such research. 

Health departments and other health agencies are seriously handi- 
capped by their inability to secure needed physicians for their staffs. 

All of these findings taken together suggest that the present ratio 
of physicians to population is less than adequate. And yet the present 
outlook is not for an improvement but for a worsening of this picture. 

To maintain merely the present ratio of physicians to population 
would require 335,000 physicians in 1975-11,000 more than we expect 
to have. To reach the level of 335,000 we must by 1975 increase the 
number of our medical school graduates to 11,000—3,500 a year more 
than the present number. 

Medical school facilities .— There are 86 medical schools in the 
United States. Of this number, 83 offer the full 4-year program j 
3 are schools of the basic medical sciences, offering only the first 2 
years of medical education. Most medical schools are fairly wn»11 • 
the average number of graduates is 100 a year, with a range of from 
50 to 175. 

The 6 schools of osteopathy graduate an average of 76 students a 
year. 

To secure the capacity to allow an additional 3,500 graduations a 
year will require both expansion of existing schools and creation of 
new ones. The best judgment today seems to be that present schools 
might handle another 1,000 students per class, but that another 20 
to 24 schools must be established. 

This is a task of great magnitude. Medical schools require both 
a substantial physical plant and a substantial operating budget A 
school with 100 students per class, with a typical program and an aver- 
age-sized research program, requires a basic science building which 
will cost not less than $5 million, and probably considerably more. 
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It must have a teaching hospital of 400 to 500 beds. If it builds its 
own hospital (and most schools find this necessary), there will be a 
capital outlay of $10 to $15 mifiion. 

Operating budgets average about $2 million, with tuition providing 
only 17 percent of the inoome of private medical schools and 9 percent 
of the income of public ones. 

Expanding the Nation's capacity for providing medical education 
is a slow process. After the initial steps in establishing a medical 
school have been taken, the graduation of the first class of students 
requires a minimum of 8-10 years. For this reason, long-range plan* 
ning is an overriding necessity. 

Length of medical school training . — The medical school curriculum 
requires continual reevaluation. Not only must it encompass the 
growing body of knowledge concerning diagnosis and treatment, but 
it must also give more emphasis to the preventive and rehabilitative 
sectors of modern medicine and to the preparation of the student for 
practice as a member of a health team in the community. Such de- 
mands on a curriculum that already requires a length of time greater 
than that of any other profession will necessitate inspired approaches 
to medical teaching. 

Almost every student enters medical school with a bachelor's degree. 
After 4 years of medical school he enters a hospital for a 1-year intern- 
ship and usually remains another 2 or 3 years for residency training 
in a specialty field. 

Serious attention is now being given to the possibility of shorten- 
ing this period of training and of bringing the study of the humani- 
ties and of science into some better relationship. Several schools are 
experimenting with some combination of the last year or two of the 
undergraduate program with the first 2 years of medical school. 

Others are looking at the relation between the last 2 years of medi- 
cal school and the hospital internship and residency in an attempt to 
make the clinical experience both shorter and more meaningful. 

And perhaps more important is the growing realization that most 
medical education is not directed at the basic and growing need for 
more family physicians — for the practitioner who does not only con- 
sider a disease entity, but is able to serve the patient as a person. Pro- 
grams training physicians to attain such broad competence are rare 
today, and nothing is more sorely needed. 

DENTISTS 

Though the supply of physicians has just kept up with the popu- 
lation growth, the supply of dentists has shown a relative decrease. 
Between 1930 and 1960 the number of dentists per 100,000 population 
(including the Armed Forces) dropped from 59 to 56 (table 8). 


52 


ECONOMICS OF HIGHER EDUCATION 


TABLE 3- Number of dentists in the United States in relation to so nutation* 

selected yeara, 1930-60 * r-r— 
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At current training rates, the number of dentists as projected will 
rise from 100,000 in 1960, to 118,000 in 1975— only 50 per 100,000 
persons. 

Many of the same factors pressing the demands for medical care are 

ident with respect to dental service. These include rising standards 
of living, greater sophistication as to the value of health services, ex- 
perimentation with prepaid dental service. There is urgent demand 
for dental school faculty and for research workers. 

Again using the maintenance of present population ratios as a 
minimum goal for 1975, we find a need for increasing the graduation 
rate of dentists from 3,200 to 6,200 a year. 

Dental tchool facilities — There are 47 dental schools in the United 
States. All of these offer a full 4-year program. Even if present 
schools substantially increase enrollment, another 20 dental schools 
are needed if we are to secure the needed 3,000 additional graduates a 
/ear. 


NURSES 

the number of graduate nurses has steadily increased both 
absolutely and relative to population, there seems to be no diminution 
in the demand for more nurses. With 500,000 nurses working today, 
hospitals now have an estimated 20,000 vacant positions. In many 
nursing schools, teachers are needed. Public health nurses cannot 
be found to fill many existing community positions. In recent years 
the number of nurses graduated each year has stood at about 80,000— 
a number equal to about 4 percent of the 17-year-old girls in the popu- 
lation (table 4). r 

In recent years two significant changes have token place in nursing 
education. First is the substantial increase in graduate receiving 
the bachelor 8 degree, more and more considered to be a requisite for 
supervisory and teaching positions. The other is the great increase 
m the training of practical or vocational nurses, much of it as part 

a 


COLLEGE-TRAINED PERSONNEL: SUPPLY AND DEMAND 53 

of the State vocational education programs, which receive substantial 
Federal support through the U.S. Office of Education. These 1-year 
programs are making a major contribution to meeting nursing needs. 
Their rapid and continuing growth stands in marked contrast to the 
training picture for most types of health workers. 


TABLE 4. — Number of nursing-school graduates, 1952 and 1958 
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SOCTBCS: UJ. Department of Health, Education, and Welfare, FubUc Health Service, division of 
Nursing, foots About Nursing, unpublished data. 


But even these expanded training programs have not met existing 
needs. With the expectation of considerable increase in the number 
and use of hospital beds, with the sharp rise in the number of nursing 
homes, and with new emphasis on home nursing care for the chroni- 
cally ill, there' is every indication that we must continue to expand 
our capacity for the education and training of nursing personnel. 

STEPS TO MEET NEEDS 

To provide even for maintaining presuit levels of supply of health 
manpower in relation to population over the next 10 or 15 years will 
require vigorous action by the educational institutions concerned, by 
State and regional authorities, by voluntary groups, by the Federal 
Government, and by others. 

At the institutional level, steps are being taken to expand existing 
medical schools and to establish new ones. Since 1950 seven new 
4-year medical schools have been established. If the goal 6f the 
Surgeon General’s Consultant Group on Medical Education — 20 new 
medical schools by 1970 — is to be reached, however, the rate of estab- 
lishment over the next decade must be three times as great as it was 
during the previous one. 

There has recently been extensive experimentation with the medical 
curriculum at such universities as Western Reserve, Johns Hopkins, 
Cornell, Stanford, Boston, Northwestern, and Wayne. Comprehen- 
sive family-care clinics, interdisciplinary approaches to teaching, inte- 
gration of basic medical science courses with college premedical 
courses— these are some of the new developments in the medical educa- 
tion curriculum. 

An important trend in the organization of medical education is 
the increasing development of the medical center. A medical center 
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is an integrated administrative complex within a university, optimally 
including a medical school, affiliated hospitals, and associated health 
education and health service programs of the community. The medi- 
cal center can train physicians, dentists, nurses, public health special- 
ists, and ancillary medical personnel with more efficiency than can its 
components working separately. 

State action .— -On the local, State, and regional levels, steps taken 
to expand medical education include provision of financial help by 
the various levels of government The report of the Surgeon Gen- 
eral’s Consultant Group cited the variation in State outlays for medi- 
cal education and showed that these outlays are not uniformly related 
to the fiscal capacity of the States. 4 The distribution of States by 
support in relation to personal income in 1957-58 was as follows: 
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Another contribution that is being made on the State and regional 
level is planning. Regional groups such as the Southern Regional 
Education Board, the Western Interstate Commission on Higher 
Education, and the New England Board of Higher Education have 
undertaken broad evaluations of training capacity in terms of the 
total health manpower needs of a region. These agencies have recom- 
mended establishment of needed schools and suggested general geo- 
graphic locations for them. They have also served as channels for 
the interstate flow of funds for the support of medical education. 

Voluntary support . — Support from voluntary sources has been 
substantial. In 1957-58 the American Medical Education Foundation 
for the National Fund Medical Education, the Commonwealth Fund, 
the Ford F oundation, and various other organizations, as well as indi- 
viduals, contributed an estimated $83 million to medical schools in 
gifts, grants, and endowments. But contributions from nongovern- 
mental sources, even if greatly increased, will not sufficiently finance 
the needed expansion of medical education. 

Increasing the supply of medical and dental students .— If the capac- 
ity of medical and dental schools is to be expanded, will there be 
enough qualified applicants to fill the places? Many schools are re- 
porting tha t they are hard pressed to find enough acceptable students 


... "I 8 ’ Pn>*^m*Dt of He«it h . Eduction, end Welfare, PubUc Health Barrie, Report of 
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today. That the average quality of medical school students has 
declined is suggested by the fact that the percentage of first-year 
students failing or withdrawing in academic difficulty is almost half 
again as high now as it was in the early 1950V 
Medicine and dentistry are professions that offer substantial pres- 
tige and a high-income level. But they have become professions 
which few persons can afford to enter unless they come from families 
with relatively high incomes, or have wives who can work to provide 
substantial financial assistance. Forty percent of medical students 
come from families with annual incomes that exceed $10,000. Even 
with their parents’ support and their wives’ incomes, 40 percent of 
married medical students owe over $5,000 at graduation and 17 percent, 
over $10,000.* 

After he finishes his undergraduate education, the medical or den- 
tal student looks forward to another 4 years, which will cost on the 
average more than $10,000. And for the medical student there will 
be an additional 3 or 4 years of hospital training in which his income 
will be less than his expenditures. 

Although substantial fellowships amounting to $2,000 a year or 
more are available to many graduate students in other fields of biologi- 
cal and physical science, little such aid is available to medical and 
dental students. In the last 10 years the number of Ph. D.’s in the 
physical and biological sciences, in* which scholarship aid has been 
more plentiful, has increased at a much faster rater than has the 
number of medical graduates. (See chart) It is apparent that such 
aid is essential if medicine and dentistry are to secure the needed 
recruits. 

Federal aid . — On the Federal level several agencies now provide 
educational and training opportunities for health manpower. The 
Public Health Service, the Office of Education, the Office of Voca- 
tional Rehabilitation, and the Armed Forces have programs through 
which many students are educated at some stage of their health serv- 
ice careers. The National Defense Education Act student loan pro- 
gram provided much-needed financial assistance to many students. 

To increase the output of physicians and dentists, additional Fed- 
eral aid has been recommended for the construction of medical and 
dental education facilities, and for scholarships to medical and dental 
students. Federal aid may be necessary also for expansion of educa- 
tional opportunities in other health occupations. 

Legislative proposals now before the Congress would provide 
matching funds for (1) the construction and expansion of facilities 

• ibid. 

•Association of American Medical Colleges, study of problems of medical 

students. Mar MW. UnpabUabed. 
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MEDICAL GRADUATES AND PH D.*e: 1 920-58 AND ESTIMATES TO 1 970 • 

Total Ph. D. 's 


graduates 

Ph. 0. 's in 
physical sciences 

Ph. D. ’$ In- 

biological 

sciences 



r lotted on lofarithalc mU to oho* rat* ©f giwth. 

for schools of medicine, osteopathy, public health, and dentistry; 
(2) scholarship aid for students in schools of medicine, osteopathy, 
and dentistry; and (8) limited educational grants to the schools. 

No comprehensive study has been made of needs for Federal assist- 
' « for the training of graduate nurses. In May 1961 the Surgeon 
ne^l appointed a consultant group, similar to that on medical 
ducation, to advise him of needs in this area. > 

For practical nursing, a very effective program of Federal aid is 

now in operation. Federal funds for this program amount to $5 mil- 
lion a year. ^ 

SUMMARY 

^ “* ncre * 8ed production of health personnel, 
particularly in the key professions of medicine, dentistiy, and nursine. 
is being increasingly recognized. 

to^^fk ^ °i atte ? tion “ given to exploring ways 
to meet the need, including planning for new and expanded schools 
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in the health fields, for curriculum experimentation, for student re- 
cruitment, and for both private and public financial assistance to the 
schools. 

\ Two of the major problems faced by the universities that are con- 
sidering expanding or Establishing schools of medicine and dentistry 
are: (1) meeting the great cost of providing the requisite facilities, 
and (2) attracting enough well-qualified students. Legislative pro- 
posals before the current Congress aim to solve these problems. Such 
legislation would do much to stimulate and assist educational institu- 
t ions in their efforts to respond to the Nation’s need. 


* 




iCHAJPTER 6 

National Requirements for Scientists and 
Engineers: A Second Illustration 

J. MUU* 

K DLHM1IONS of the professions of scientist and engineer 
are not precise. Frequently we find the scientist engaged in 
the applied work one traditionally associates with the engineer. Con- 
versely, growing numbers of engineers are found in scientific research 
laboratories where their skills are in demand both for science applica- 
tions and for basic research in many scientific fields. More com- 
plexity and further definitional problems are added when one at- 
tempts to t race growth over time. 

Rather than attempt Jo refine our definitions so that they might 
become more precise instruments (comparable data would not be 
available in any event), it is convenient to consider these professions 
as consisting of rather broad spectra. The profession of scientist 
is broadly concerned with the further development and extension of 
the subject matter of science. The engineer is more likely to be 
engaged in the application of known scientific principles to practical 
economic problems. In each profession will be found some persons 
who in terms of training, interests, and kind of work performed 
are closer to persons in the other profession than to those in their 
own. All of this is to say that the professions are closely akin, 
and satisfactory criteria for classification are few. At the fringes 
of these groups are technicians in science and engineering, whose 
knowledge of scientific principles is generally more limited. 

GROWTH OF THE SCIENTIFIC AND ENGINEERING 
PROFESSIONS 

Bearing in mind that precise definitions of “scientist” and “en- 
gineer” are not available, I am presenting here estimate® of the 

general magnitude of growth in the United States of the professions 
of scientist and engineer. 


•Profram Director for Scientific Manpower. National Science Foundation. 
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TABLE L— Number of adentlat* and engineer*, United State*, 1900-59 
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From these data it will be seen that from 1900 to 1959 the number 
of scientists is estimated to have increased 75 times, and the number 
of engineers 20 times. For scientists, this is equivalent to an increase 
of more than 7 percent compounded annually since 1900; for engi- 
neers, an increase of more than 0 percent- During that period the 
number of all professional, technical, and kindred workers increased 
about six times, while the total population of the United StAtes was 
increasing less than 2.5 times. As tenuous as our statistical data 
are, especially for the earlier years, the conclusion seems clear. The 
rates of growth of these professions are so largo that even a very 
''considerable margin of error would have little effect on the relative 
picture. 


WORK ACTIVITIES OF SCIENTISTS AND ENGINEERS 

It is well known that scientists are principally engaged in research 
and development, production operations, or college and university 
teaching. Relatively smaller numbers are employed as managers, 
writers, and consultants. Engineers are most likely to be employed 
in production operations, although large numbers are engaged in 
research and development and in management Table 2 shows esti- 
mated percentage distributions of scientists and engineers by type 
of work. 

TABLE L— Work Activities of •dentist* and en gine er s in the United State*, 
I960, percentage distribution, by type of work 
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EMPLOYMENT PATTERNS OP SCIENTISTS AND 
ENGINEERS 


The types of employers of scientists and engineers reflect the 
locations in which their „york is done. With the growing emphasis 
on research and development in industry, business establishments 
now employ more scientists than do either governmental or educa- 
tional institutions. The greatest number of engineers have tradi- 
tionally worked in private industry. In 1960, 83 percent worked hi 
industry. Educational institutions!, principally colleges and univer- 
sities, are the second largest employers of scientists, and Govern- 
ment is next This relationship is reversed for engineers, who are 
employed in larger numbers by the several levels of Government 
than by educational institutions. Only 2 percent of engineers are 
employed in educational institutions. v 

Estimated percentage distribution of s^TUljrtits {and engineers, by 
type of employer, appear ‘in table 3. Percentages given are approsti- 
fnate onh/ and should not he considered precise values. 


TABLE 1— Employment of scientists and engineers In the United States, I960, 
percentage distribution by type of etnpi o - 
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FORMAL EDUCATION OF SCIENTISTS AND ENGINEERS 

As is true of ther professions, formal higher education constitutes 
the mam part of the preparation of scientists and engineers. There 
are still considerable numbers in these professions without the con- 
ventional baccalaureate— particularly in en gineering— Ifrut these are 
becoming th exception. To a large extent these numbers may reflect 
im fuzziness of the definitions offcientist and engineer rather than* 
constituting a subgroup of these profes*^g. It is agreed ip any event 
that professional workers without any* formal higher education in 
these fields are relatively few and the number will grow progressively 
smaller as higher levels of training are sought and demanded for 
professional recognition. 

Graduate study is increasingly required in these professions. Per- 
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sons with graduate degrees in science, which are traditionally asso- 
ciated with college and university teaching, are found in increasing 
numbers in industry and Government. In some fields of science a 
doctorate is becoming a requirement for full professional- recognition. 
Data reported to the National Register of Scientific and Technical 
Personnel show that about 40 percent of the scientists registered in 
it hold a doctorate, and another 25 percent a master’s degree. Scien- 
tists included in the Register are, however, more likely to be engaged 
in research or college teaching, fields traditionally associt iea with 
- graduate degrees. * 

The baccalaureate is more likely to represent the highest degree 
held by engineers than it is by scientists. But in engineering too, more 
emphasis is .being placed on graduate study. More graduate students 
are now enrolled in engineering than in any of the basic science 
fields, and the number of doctorates conferred each year in engineering 
is now exceeded among the science fields only by the number con- 
ferred in chemistry. At the present time probably no more than 1 
to 2 percent of the engineers hold doctorates; another 7 percent or 
more have a master’s degree. For about 67 percent of the engineers 
the baccalaureate is the highest degtee held. 

Table 4^gives estimated percentage distribution of the highest de- 
grees held by scientists and by engineers. Each level is a broad spec- 
trum that mcludes not only scientists and engineers who have com- 
pleted the minimum qualifications for that level but also those who 
have progressed almost to the next level. It is noteworthy that more 
than two-thirds of the engineers without degrees are to 

have completed 1 to 3 years of college. 


TABLE L- — Education of scientists and engineers in the United States, I 960 , 
percentage distribution by highest degree held 
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FUTURE* DEMAND FOR SCIENTISTS AND ENGINEERS 

Estimating future demand for any occupation 'with an acceptable 
amount of precision is far from an exact science. Various methods 
have been developed to project future demand (or. need) for pro- 
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fessionally trained manpower in order to arrive at the kinds of data 
required to establish sound personnel policies and reach necessary 
decisions on educational facilities. Among these methods are the 
following: 

Projection of occupation — population ratios. — For some occupa- 
tions demand estimates are prepared by assuming a desirable ratio 
between the number of persons in a profession and in the 
total population. The ratio may be such as to maintain the current 
relationship. Or the ratio may be arbitrarily placed above or below 
these current ratios, after account is taken of developments in the 
utilization of and the need for these professional services. Given the 
population projection and the ratio, the occupational estimate is 
readily derived. 

Summation of job opportunities. — SometinwA estimates are made 
of the demand for workers by summing up information solicited from 
large employing groups reporting present job opportunities — those 
filled as well as those unfilled — and employer expectations regarding 
opportunities for employment in a period ahead. The effect of- this 
method is to diffuse the responsibility for an estimate among em- 
ployers, who are believed to have information on which to base a valid 
judgment. To provide a reasonable jguide to estimation, the defini- 
tions of job opportunities need to be carefully standardized and con- 
sistent assumptions followed. 

Projection of occupational trends. — The historical growth rates as- 
sociated with an occupational category are sometimes projected on the 
assumption that the underlying economic and social factors responsi- 
ble for the observed historical trend will operate more or less in the 
same way in future years. 

Projection of occupational developments and economic growth.— 
A number of estimates of future requirements have been made that 
establish with few or many variables the complex relationships that 
existed' in the past between the occupation and other economic or 
social phenomena. One fairly simple relationship often applied is 
that between growth trends in an occupational category and changes 
in the groSs national product. An industry-by-industry examination 
of the numbers required in an occupational category for a given change 
in value of production is illustrative of a more complex method of 
projection. 

Projection of needs based on criteria of desirable levels of profes- 
sional services . — Estimates of needs for professional services and of 
manpower to provide these services have at times been formulated. 

j oe estimates do not attempt to define the magnitude of the market 
demand for an occupational group, or of employment prospects di- 
rectly j rather they set out to define what the number of persons in 
an occupation “ought” to 'be in order to meet certain desired objeo* . 
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tives, as, for example, in scientific research, faculty staging, or direct 
provision of professional services to individuals and to industry. 

Analysis of the demand . — Although we are a long way from the 
development of adequate tools for accurate projection of market de- 
mand for persons with specific types of professional education at 
current or even projected salary levels, historical relationships be- 
tween output and occupational demand cito be used to yield an 
approximation of such demands. Moreover, detailed analysis of 
labor market requirements helps to demonstrate the nature of prob- 
lems emerging even if it does not yield a precise set of numbers 
of persons required in feach occupational category. For one thing, 
such analysis serves to emphasize, at least in the case of scientists 
and engineers, the importance of the Federal Government in the 
demand-supply equation. Currently the Federal Government pro- 
vides about 60 percent of the more than $13 billion expended each 
year on scientific research and development, one of the principal activ- 
ities in which scientists and engineers are engaged. Additional scien- 
tists and engineers in large numbers are employed in the production 
of military hardware items or in the administration of Federal science 
programs. Federal activities thus account either directly or indirectly 
for a large, although unknown, proportion of the employment of all 
scientists and engineers. 

The Federal Government plays a far less important role in the 
training of scientists and engineers. Although there is little Federal 
financial support of elementary and secondary school education,- the 
Federal Government indirectly is a strong influence for science educa- 
tion. At the college and university level, increasing amounts of Fed- 
eral funds are providing support for students, faculty, and facilities. 
Federal funds are especially important in the graduate schools, where 
large amounts are devoted to providing fellowships, research and 
instructional equipment, and research assistantships, principally in 
the science and engineering disciplines. 

Whatever methods are used, projection of demand for scientists and 
engineers displays unique, problems. t These rapidly expanding pro- 
fessions are outgrowing many past relationships. Data permitting 
the measurement of these relationships are scanty and time series 
information is even more limited. Lack of precision in the occupa- 
tional definitions again poses a problem. These limitations. upon 
the estimating process are stated here not to discourage projection, 
but to suggest that any estimate derived should be regarded as a point 
within a range, rather than an exact statistic. , ° 

It has been shown earlier in this chapter that the number of scien- 
tists has been increasing by over 7 percent compounded annually since 
1900, and the number of engineers by more than 6 percent. If these 
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rates continue through 1970, there will be an indicated requirement 

7 nJ ““7 Wld engineers M ^Ployed in 
J 959 - (Thl f es 1 tunate assumes that the number employed in the past 
has been equivalent to the number required. ) ^ 

of“ 0 / f7 an i a 7 b ° Ufc m ma ^ itude m indicated by a Bureau 
of Labor Statistics study prepared for the National Science Founda- 

<^«nd pubhdied m 1961/ This study, entitled “The Long-Range 
Bemand for Scientific and Technical Personnel, a MethodologicS 
Study, extrapolated employment to 1970 on the basis of the^t 

7 h n T/ nd 6ngi 7 ra to employment? indX ^ 

nf n*r ^ j Th ? ^dmgs were then reviewed and adjusted in the light 
of recent developments suggesting some modifications of patterns of 

l be fina ' eMimatea ab °ut a 90.^3 ^ 
p number of scientists and engineers needed over 1959 levels, f 0 ?®B 
a total of a little more than 2 million by 1970? 

As crude as these projections may be, they appear reasonable 

Uttk public 7 th trendS T r the P" 81 60 y****' "hen relatively 
r? p " b ! lc attontlon waa P>'d to science and engineering. Within 
the past decade science has generally been identified as important to 
economic growth and military security, and we may “^TtW to 

3d war ^ C ° nt T ^ ^ nMt deCade > “ °* th^tate of the 

met Ti l , T!^ h* f rsu « slraI y argued that the projections are 
more likely to be low than high in the light of our national under- 

of k r' g |!l the P ur peses of this discussion we will use the Bureau 

S “ f 1 *"^ 1 *^ 560 ’ 000 scientists and 1,488,000 engi- 
neers— as an approximation of requirements by 1970. 

IMPLICATIONS FOR HIGHER EDUCATION 

Iabor foree contains no unutilized reservoir of trained 
manpower adequate to meet natiorial requirements of the magnitude 
noted above. The requirements will have to be met through training 
laign additional numbers. In view of the Educational q ualification 
required for acceptance in these professional groups at present- 
coUege and often graduate education-the burden of trailing adT 

“l la , rgely .” pon the Nation ’ a “lieges »od Serai- 
ties Thus, the need for scientists and engineers becomes translated 
'? 1 ' t a requirement for the higher education necessary to produce 

The colleges and diversities at first glance would appear to be in 
a position to provide this training. Total enrollmenta in collegfce and 
univeraities “re Mpected to rise from 8.8 million in 1960 toprehans 
M million by mo. 1 For a somewhat smaUer enrollment, the num- 
ber of earn ed degrees m 1969-70 has been estimated to include a little 

* 8«t tools H. Confer, <*. 1 of tlda pobUcattonT’ 
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over 700,000 bachelor and first professional degrees and about 18,000 
doctorates. 


/ A second look raises some doubts as to whether higher education 
will achieve this task. The overall estimate of expanded college 
enrollments represents actually the number of qualified students wjsh; 
ing to enroll, provided colleges can admit them. (“Qualified” is 
meant in the sense that this group represents students of approxi- 
mately the same levels of ability as the students colleges have ad- 
mitted in recent years.) In question is the ability of the colleges to 
absorb an average of 300,000 more undergraduates each year for 10 
years — an annual increase of almost 10 percent of present enrollments. 
Will additional faculty and facilities be available to provide higher 
education to so many without sacrificing quality ? 

Even assuming thaiNan enrollment of this magnitude can be ac- 
’ commodated, it is not rartain that scientists and engineers will be 
produced in the volume required. A .requirement of 1,485,000 engi- 
neers by 1970 implies an increase in engineering baccalaureates from 
the 38,000 engineering degrees granted in 1960 to an average of about 

80.000 a year over the next 10 years, when both additional require- 
ments and replacements for death and retirement are taken into 
account. The decline in freshman engineering enrollments since 1957 
has already fixed the number of ^engineer baccalaureates at fewer than • 

40.000 per year through at least 1964. At this rate engineering 
baccalaureates will have to average more than 100,000 per year for 
the 6-year period 1965-70 to meet the estimated requirement. This 
seems impossible. 

Even the assumption that a quarter of the new engineers will enter 
the profession without a degree doqs not inake it a simple matter to 
meet the estimated requirements. 'Under this assumption more than 

70.000 new baccalaureate engineers would be required on the average 
during the years 1965-70, in view of the smaller 1961-64 classes. 

Requirements for scientists present a similar problem. The 550,000 
scientists required by 1970 implies an annual average of more than 

30.000 new scientists trained per year over the next 10 years when 
allowance is made for, replacement of normal attrition. If no more 
than 25 percent of them are doctorate holders (the present percent- 

^age), doctorates in science should average about 7,500 granted per 
year over the next 10$rears. Currently fewer than 6,000 doctorates 
a year are granted in all sciences and engineering combined. Ac- 
cording to present trends, science doctorates conferred should reach 
about 10,000 per year by the end of the decade. It would appear 1 that 
the 'present proportion of scientists with the doctorate can be main- 
tained and might be increased slightly. A substantial enlargement 
of the proportion of scientists with doctorates does not appear likely, 
however. 
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MEETING THE REQUIREMENTS 

Although analysis of .the projected requirements, in engineering 
particularly, suggests that these requirements cannot be met by jG 
ou pu o h ier e ucation, the jobs will not remain vacant The 
vacancies of one year cannot be realistically added to those of the next 

J *° i * ^, at ft cu “ ulatlve number of vacancies. Personnel will 
' * J? Und t0 ?. U most of the positions; unfortunately, the workers will 
^ trained than » desirable. (Some of them, of course, 
will be baccalaureates m fields other than that usually associated with 
their positions. For example, science baccalaureates will be found in 
engineering jobs.) Generally, the effect may well be to substitute 

Zr^ th6 - i0b oriented training for the broader education 
associated with institutions of higher education. The scope of this 
chapter does not extend to comparing the relative merits of the broad 
and the narrow systems, but for the training of professionals it is 
usually believed the systems should be complementary rather than 
competitive or exclusive. 

Educators have set forth the dimensions of the problems facing 
higher education m future years. The tasks and the challenge are 
herculean. Additional resources are needed to expand college and 
university facilities and to recruit and retain the teaching staffs re- 
qun^under present standards.^ Eveii greater resources are required 
to eleyate the quality of education so that the responsibilities of the 
colleges and universities for training scientists and engineers may be 

To use most effectively and efficiently the ^sources that are allo- 
cated for higher education, there must be more , widespread applica- 
tion of some of the methods that are now applied in only a limited 
or experimental way. * 

More nearly complete utilization of educational plant through 
lengthening both the school day and the school year gives promise of 
training larger numbers in a shorter time^ Continued attention to 
techniques for selecting students and more attention to retaining them 
would be especially valuable if together they reduced the 40-50-percent , 
rate of loss m undergraduate study. Utilization of faculty is a topic 
always approached with trepidation. Yet it is the single most im- 
portant one from the standpoint of quality of training. The tools 
tlmfc ext nd faculty teaching skills, such as the various forms of visual 
aids; the recognition of instruction as tha®rimary mission of higher 
education; and attention to teaching loads are among the areas where* 
progress frequently can be made with limitedf resources. Finally a 
mechanism by which the student body can be apprised of the oppor- 
tunities and challenges of the different professions would do much 
bnng the supply more nearly in line with prospective requirements. 




CHAPTER 6 


Human Capital: Concepts and Measures 


I rilHE PAbT FEW YE AES have seen a rising interest in viewiug 
1 education as an investment and in attempts to assess the role of 
1 education in economic productivity and economic growth- 
I are of course many approaches to this set of problems. One 
I detail at the particular kinds of education possessed bj 
■ groups of people in order to ascertain how this education affe 
I subsequent productive roles, at the same time comparing these results 
K with the associated costs. At the other extreme, one may take a 
I global approach that attempts to assess the aggregative costs of edu- 
I cation and the Segregative impacts of education on the economy. 
I Aggregative analysis may he viewed aS pcaviding a picture of the 

I wide setting within which the more detailed studies take their place. 

I Between these extremes there are of course many possible variations, 

I just as there are also variations within the detailed and the global 
I approaches. 

I This chapter was written fof professional economists, but it is 
nonetheless relevant for those who make educational policy. It is 
concerned with the theory and measurement of “human capital,” 

I are 1)4810 k>*ny attempt at assessment of aggregative aspects 

| of investment in education. There are -a number of different concepts 
of capita], and throughout this paper the importance of choosing con- 
cepts and measures appropriate to the particular problem is stressed. 

* In °* the discussion “human capital” is defined as one or another 
variant of education “embodied” in the labor force. 

Analysis of human-capital concepts and measures is necessary as 
a basis for proceeding to consideration of four importanfc^uestions: 
1. What have been the total human-capital inputs into the pro- 
ductive system, and how have these affected national outputs, that is, 
gross national product, over a period of time t 


I. Prefatory Remarks 
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2. How large a part of society’s productive resources has been put 
into formation of human capital over the past, and how has this 
compared with what has gone into investment in physical capital ? 

3. What rates of return have been realized from investments in 
human capital (in college education, high-school education, and so 
forth) ? For example, $12,000 invested in a college education will 
add some (empirically* observed) amount to average earnings during 
a man’s lifetime over ^ above what he would earn if he terminated 
his education with completion of high school. Taking into account 
the time pattern of these additions to his annual earnings, what rate 
of interest on the $12,000 investment is implied ? The $12,000, merely 
assumed here, is the human-capital measure needed as the ’base to 
which the additions to the earnings stream are then related. 

4. Looking ahead, how may past, present, and prospective aggregate 
\ mv estments in formation of human kpital be expected to affect the 

> stream of national product in the future? Putting this in another 
way, one asks first what is the productive potential embodied in the 
human^apital stock, how' is this distributed among the various age 
cohorts, and how is it changing through time? How will these facts 
be reflected in the size of the contribution human capital will make 
to gross national product and in changes in the magnitude of that 
contribution over coming decades? Questions of this kind are espe- 
cially important in situations that are rapidly changing. For exam- 
ple, the fact that a large percentage of the educated populations of 
newly developing countries are young makes a big difference. By 
contrast, a very different situation has arisen in Israel, where the new 
immigrants have educational backgrounds far inferior to those of 
earlier settlers and where the most highly educated people are dispro- 
portionately in the older age categories. 

The concepts and measures of human capital that are appropriate 
in analyzing these various problems differ considerably. Two primary 
distinctions are important ( variations of detail aside) . 

First and most important is the distinction between capital viewed 
as a store and capital as a current input into production. As a store, 
capital is something from which a Stream of future yields can flow 
and its value depends on both the size of this flow per year and the 
penod over which the flow will persist. For example, a new college 
graduate with a prospective 45-year earning life ahead of him is more 
capital, as a store, than the 50-year-old college graduate whose future 
lifetime mcome will be less. On the other hand, looking at the educa- 

m the8e men m terms of its contribution to production 
in 1961, that is, a* a capital input, there is no such difference in their 
capital values. (For the moment, both the differences in the quality 
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of education received by the younger and the older man and the 
effects of longer experience on the earning power of the older mail are 
ignored; such problems will be considered later.) The “effective cur- 
rent stock” concept introduced in this paper is a measure of capital as 
an input. Some such measure is the appropriate concept, and indeed 
the only appropriate concept, for analysis of the first of the four basic 
quest ions posed above. This is true whether physical or human capital 
is involved, even though empirical measures.of physical as well as of 
human capital as inputs have heretofore been lacking. On the other 
hand, questions 2 and 3 call for a concept and measure of human 
capital as a store. Question 4 requires use of both a store and a pro- 
jected input measure. 

Second, there are the distinctions in methods of weighting. A year 
of elementary schooling is not economically the same as a year in 
college; adding these together to get an estimate of aggregate human 
capital requires some weighting system that will give greater impor- 
tance to the college year than to the elementary -school year. But 
there are two quite different points of view from which the relative 
importance of the element ary-school year and the college year may 
be assessed. One of these is a comparison of their respective costs. 
The other is a comparison of their respective values in what they may 
contribute to the productive potential of the individual. In either 
case soiqe unchanging system of weights is needed for most purposes. * 
For example, costs as of a particular year or earning increments as- 
sociated with education at a particular time (say 1950) may provide 
the weights. These are “base-year” weights. The distinction between 
base-year cost and base-year yield weightings is often an important 
one. Cost weighting focuses on the resources used in forming human 
capital and is clearly the appropriate type of human-capital concept 
for use in dealing with questions 2 and 3. On the other hand, weight- 
ing in terms of base-yeaf yields attributes to each component in educa- 
tion an importance commensurate with its productivity potential as of 
the base year. (An educational administratoign my course in- eco- 
nomics of education suggested that this might be called measurements 
in “ED’a”) Both base-year cost and base-year yield weightings of 
•jgapital as an input have a legitimate place in attacking question 1, but 
the use of the one or the other implies a difference in the nature of the 
question itself. A base-year yield weighting is appropriate to question 
4, provided an assumption that this weighting will have continuing 
validity is legitimate. However, empirical estimations appropriate 
to question 4 involve problems of quite a different order from thpse 
that arise in connection with the first three questions, and adequate 
treatment would require another long paper. 
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II. The Treatment of Quantity and Quality in Measuring 
a “Unit” of Human Capital 

An implicit elementary concept of human capital has long been at 
hand in economic writings, primarily in the context of analysis of 
economic growth. Subsistence-fund theories that regarded mass con- 
sumption as the fueling and maintenance of the human machine are 
clear examples . 1 However, until recently human capital has been 
measured only as an undifferentiated number of men. In fact, any- 
thing verging on explicit treatment of human beings as capital was 
for a long tiro© in disrepute . 1 

Meanwhile, the basis has been laid for an explicit concept of human 
capital that attributes different quantities of this capital to individuals 
with different productive capacities. Attacking Marshall’s narrower 
concept of capital, which excluded human capital by definition, Fisher 
presented an all-inclusive theoretical analysis in which capital was any 
stock, physical or human. Then came a host of studies of national 
income or product and physical capital formation, of productivity 
per worker or per man-hour, and of physical capital output ratios. 
The inadequacy of physical capital and employment or man-hour series 
in explaining growth in the national income has directed attention in- 
creasingly to an undefined “third factor” that explains the rise in 
outputs relative to inputs. Recently there have been some attempts 
to give this third factor a more respectable status, whatever it may 
be called. The popular label seems to be f, interpreted as “technologi- 
cal change” in so broad a sense as to include the growth and spread of 
knowledge and know-how in the population by whatever processes * 
In fact, t includes changes of all kinds in the capital stock embodied 
m men, physical and “mental,” and. also changes in the efficiency of 
physical ca pital and economic organization and structure . 4 Picking 

*** Mary lf * D Bowman. The Consumer in the Ulitory of Economic 
Doctrtn* Amwicam Economic Btvietc, 41 : I-1S, Mty 1WHL 

toterW tb * M ^ treatment* of the concept of human 

capital, but thaa* were not Integrated Into an/ major atroam of economic thought and wen 
theref ore reladvel/ abortive. Example* art : J. E. Walah. Capital Concept Applied to Man 

5^' 4#: "*ruar/ 1»U; and Lout. L Dublin and 

Alfnd J. Lotka, The M #»♦» Fate* */ * ifoa, New York. Ronald Preaa, IMO. 

Example# are work b/ Ankruat and Bjerke In Norway and b/ Solow in the United 

“5®* 1 Ckp,UI ,n *<>""*" tn Income m4 WaattlJ 
aw Aaoodatloo for Beaearch la Income and Wealth. London, Bo we* 

f.t.°Tw T i i P ” i y iU w r "’ 80 ’ “ nd Rob * rt N. Solow, Technical Change and the Aggre 

** Function, Boot# w »/ Jeonemio* and 8t*tUtict , 89 : 312-820 Ancuat 1957 

*- •n5 h * Pt aL T A Bowroet of 

-19«* ’ tot Economic Development, Buptfementary Paper No. 18. 

^tte pant decade author* of the Income and wealth studies sponsored hr the 
°* Bc onomU! ****** *0*0 made recurrent rWerence* to the need tor 
«uJnatlon of tareetment. to the human factor, though none of them ha* /*t published 
aa/thlng on measurement of human-capital ^ formation. Moot If not all cf the recant aCarts 
f* 4 *** 1 * eEeete of education on e co n o m i c growth In the United States have hem etw 
**^ ^ ^ F. Behai t* of the Uaiverelt/ of Chicago or **»■■!■ e+d ^ n. 
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up this thesma, Schultz has attempted to isolate and measure in cost 
lerms one major component of this change in human capital — the edu- 
cation embodied in persons in the labor force.* 

Writers on physical capital have pointed out that in a dynamic 
world, cost and yield perspectives are quite different both conceptu- 
ally and in measurement results. Also, appropriate concepts and 
measures will differ according to whether concern is with ( 1 ) assessing 
capital formation as part of national product --a result — or (2) pro- 
ductivity studies that use capital measures as indicators of resource 
inputs— a cause. In the latter context the usual concepts of capital 
stock and new capital formation (cost or yield weighting aside) are 
not the most suitable ones'; instead, a measure of a type I am terming 
“effective current stock” is wanted. Thus, measurement of changes 
in stock involves three general concepts within each of which there 
may be a further variety of concepts and measures: gross capital for- 
mation, net capital formation, and changes in effective current stock. 

One of the major problems, which has l»een widely discussed in 
connection with gross physical capital formation, is the treatment of 
quality versus quantity. However, a quantity focus does not mean 
that education or physical capacities embodied in human capital must 
be relegated to the “quality” sphere, leaving measures of human capi- 
tal in their old undifferentiated form of population or labor-force 
counts. I jet us consider for the moment education only, treating edu- 
cation embodied in human beings as synonymous with human capital 
merely to avoid awkward terminology. A measure of education em- 
bodied in persons in the labor force can be used to convert this 
particular quality into & quantity, still leaving changes in the produc- 
tivity of a unit of education in the quality category. The educational 
component of human capital then becomes a specific independent van- 
able, comparable with physical capital and labor-force measures in 
analysis of economic growth. 

Conceptually, units of human capital defined in the limited sense 
of “education embodied in the labor force” may be measured in a num- 
ber of ways, all but one of which have at least approximate counter- 
parts in the identification and measurement of units of physical 
capital. These units are: 

A. Number of school years (with or without adjustment* to school-year 
equivalents In terms of numbers of days of schooling per year).* 

B. Efficiency-equivalence units. 


•Por 4* tall*, m Theodora W. Scholia, “Education and Economic Growth” la National 
Society (nr the Study of Education. Neleoa B. Henry. BA, Part /won Inf fMnetay 

iairtcn BdnoaMea, its i, Dalvaralty o f Chicago Preaa, 1D6J, pr46-8S. 

'The first aggregation of achool year* to my knowledge was discuaoed la C. Arnold 


la /< 

paper 


Mary Joan Bowman, "Educational Distribution* and Attainment Nonna,” 
Po yl oNoa Omgrut, Rome, IBM, nee. XT. However, the focus of that 
ea diatribe tion of sch o oli n g and Identification of the location and Importance 

to mansura hamaa capital 
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C. Base-year lifetime earned incomes. 

D. Approximations to base-year real costs. 

1. Real costs as consumption forgone. 

2. Real costs as inputs of labor effort (or time) and Savings. 

E. Approximations to current real costs. 

A. NUMBER OF SCHOOL YEARS ' 

A simple aggregate of school years or school days embodied in 
the labor force provides a proximate measure of total human capital 
that has no counterpart with respect to total physical capital, the 
components of which can be added only through some kind of money 
valuation. However, this would give the same weight to a year (or 
a day) in college as to one in elementary school. Hence, some 
system of weighting may be desirable. In any case, only when 
cost or yield-value weights are used does the measure of human 
capital become comparable to measures of physical capital. 

B. EFFICIENCY-EQUIVALENCE UNITS 

Measures in “efficiency-equivalence” units (not to be confused with 
base-year yield weightings) incorporate productivity changes in the 
measurement unit. In the case of 'education this would involve 
weighting years of schooling obtained atdifferent limes (or in dif- 
ferent schools) in terms of their productive contributions. For ex- 
ample, if the high-school education of 1960 turns out students whose 
lifetime productive capacities exceed those of the 1940 graduates 
by, say, 20 percent (after adjustments for effects of postschool 
experience), the education embodied in a 1960 graduate would have 
a weight 1.20 timfes that embodied in a 1940 graduate; in efficiency 
the 1960 graduate is the “equivalent” of 1.20 graduates of 1940. 
Such a weighting would be analogous to measures of physical capital 
in which new capital goods are valued in terms of their base-year 
productivity equivalents; this is the same as weighting by base- 
year costs of burning out capital of equivalent productivity, pro- 
vided base-year ratios of cost to productivity for various kinds of 
capital are equal (that is, capital markets are in equilibrium). If 
the purppse of measurement is assessment of changes in productive 
capacity, such an approach is appropriate; changes in the quality 
of schooling have been incorporated in the measure. However, if 
it is productivity relative to ultimate inputs that is of interest, 
efficiency-equivalence units are clearly inappropriate. 

C. BASE-YEAR LIFETIME EARNED INCOMES 

Measurement in terms of base-year lifetime earned incomes does* 
not build changes in productivity or quality into the definition of 
a unit of capital. Such a measure is very different from the produc- 
tivity weiring involved in efficiency-equivalence units. In the case 
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of physical capital, base-year market price approximates capitalized 
lifetime yield, which tends to be equated also with production costs. 
Thus, to the extent to which competitive equilibria are approximated, 
the distinction between base-year capitalized income and base-vear 
cost measures of physical capital (see D below) tends to disappear. 
This is not the situation in the case of human capital, which is not 
sold as capital and has no market price. Taking a market view 
of the value of new human capital requires explicit (not merely 
implicit) estimation of the value of lifetime earnings. If the con- 
cept is confined to the educational component, this becomes the value 
of the increments to lifetime earnings attributable to education. But 
market forces do not equate costs of new human capital and its 
capitalized expected ihcome to the degree to which this occurs in 
the case of physical capital. '. Regardless of the interest rate used, 
if any, in discounting, empirical evidence shows that these yields 
vary by levels of schooling/ 

If a broader concept of human capital is wanted, one that includes 
noneducational components, measurement in base-year lifetime earned 
income units is the most convenient and probably the only feasible 
approach. A classification of human capital by education categories 
would in this case include people with do education, a group excluded 
when human capital is narrowly defined as educational capital only. 
When human capital is defined broadly, classification by education is 
of course only one of many possible ways of disaggregating the total 
into components with distinctive income characteristics, but it is one 
of the most useful.* 


*For a discussion of stabilities and instabilities In lifetime- Income differentials by educa- 
tion level In the United States since 1939. tee Herman P. Mljler. Annual and Lifetime 
Income la Relation to Education : 1937-1959, American Economic Revine, 50 : 962-986, 
December 1960: Analyses of lifetime Incomes according to education, as evidenced In 1950 
census data, are presented la Paul C. Click on* Hannan P.MUler, Educational Level and 
Potential Income, Americon Sociological Review, 21 : 807-312, June 1956 ; and In H. 8. 
Houthakker, Education and Income, Review of Economic* on* StotUtic*, 41 : 24-28, Feb- 
ruary 1959. Houthakker estimates capitalised values of both pretax and post tax Income* 
at age 14, without discounting, and using several discount rates. Under the auspices of 
the National Burean of Economic Research, Gary 8. Becker la currently completing an 
Intensive study of rates of return from education. A brief report of some preliminary 
findings appeared In his article, Underinvestment In CoUege Education? America* Eco 
noetic Review, 50 : 846-854, May 1960. An earlier study by Ifllton Friedman on* 81mon 
Kusoets sets forth the basic methodology {Income From Independent Profettlonal Practice, 
New Tort, National Bureau of Economic Research, PubUcatton No. 45, 1945). 

'Though he did not Identify his series as a measure of “human capital,** Kendrick’s 
weighting of man-hours In each Industry by average base-year hourly wages In that Industry 
Involves an adjustment of the human-factor Input measures that would be to a 

base-year scene measurement of human capital If higher wage Industries employed higher 
quality labor. However, high hourly wages are often associated with irregular and 
seasonal employment (an In the bunding trades), or dangerous and disagreeable working 
condition (as la mining). A breakdown by Industry has no very direct Adatlon to human- 
«pllnl formation as such. Using education Instead of Industry categories focuses os the 
tig nlflc a nc e of changes in tbs human factor Itself rather than the locus of its employment 
Ess John W. Kendrick, ProdnctMtg Trend* : Capital end Labor, New York, National 
Aireau of Economic Research, Occasional Paper 68, 1956, and bis ProdnetMtp Trend* in 
the Unite* State*, Princeton University Press, 1961. 
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Choice of discount rate in measurement by base-year lifetime earned 
income is an arbitrary matter, and there is much to be said for 
simply aggregating lifetime earnings without discounting.* How- 
ever, this does not finely merely adding up average incomes at each 
age as they appear ih census tabulations of incomes by age and 
education. The desired lifetime figure is expected total lifetime earn- 
ings, and these are affected by mortality and other withdrawals 
from the labor force. The same procedures that provide capital - 
consumption estimates in the measurement of net capital formation 
provide the basis for base-year lifetime-income estimates of gross 
capital formation. 

D. APPROXIMATIONS TO BASE-YEAR REAL COSTS 

Regardless of whether future earned incomes are discounted or not, 
any valuation of human capital in base-year lifetime income units 
may be regarded as an expression of quality differences in quantita- 
tive terms; however, prior and subsequent changes in quality within 
an education (or other) category are excluded. Cost valuation of 
the educational stock embodied in the labor force goes further 
this in the quantitative direction. Basically it goes back of the edu- 
cational components to measure the resources that produce them. 
Even base-year differences in quality or productivity from one educa- 
tion category to another are excluded to the extent that they deviate 
from cost differences. This is a step toward measurement in base- 
year “real cost” terms. But the concept of real costs has more than 
one meaning. Subjective real costs may be defined either as consumer 
satisfactions forgone or as disutilities of labor and of waiting. The 
objective counterpart of the former is consumer goods and services , 
forgone. The objective counterpart of the latter is labor time in- 
volved in production plus interest viewed as a payment for waiting. 

At this point it is useful to compare Denison's approach to the 
measurement of gross physical-capital formation with approximations 
of human-capital formation through investment in education. 

is. . 

Hosthakker (cited in footnote 7) demonstrate* the importance of the rate of discount 
selected in its effects on capitalised mines of total lifetime incomes even after allowing 
for mortality. Because of differences caused by education in the time distribution of life- 
time income, the higher the discount rate used the lower the resulting ed ucational differ 
entialg In capitalised mines. Hi* figures are for total— not merely earned— (neomee ; 
t his e xaggerates the effect*. However, the dlaeonnt rate ehoeen will have a significant 
effect on the weightings of the various education categories even when earned 
only are considered. 

Choice of a discount rata when the analysis Is in the context of individual decision 
(Houthakker’s frame of reference) involves considerations somewhat different 
from thorn that are most pertinent for purposes of measuring aggregate human capital, 
ffor the latter purpose, risks (add risk aversions versus gs«nHn»g pro penal tl**) can be 
Ignored. This narrows" the range off discount rates that might “reasonably” be used ; 
presumably a "gilt edge” rate would be a maximum. ^ 
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Denison argues for a cost-based physical -capital formation measure 
such that — 

... If the costa of two types of capital goods were the same (or would 
hare been the same were both newly produced) In the year In whose prices 
the measures are expressed, they are considered to embody the same amount 
of capital regardless of their ability to contribute to production." 

Applying a similar approach to measurement of the educational 
component of human capital leads to a valuation of each year of 
schooling at its base-year cost — the method used by Schultz in com- 
paring the educational “stock carried” in the populations of 1920 
and 1957. The only important difference is that in the case of physi- 
cal capital, virtually all costs involve market exchanges, whereas a 
large element in the costs of formation of educational capital is the 
earning forgone by students — “opportunity costs.” From a social 
point of view, these opportunity costs measure the sacrifice of con- 
sumer goods and services involved in allocating the labor time of 
students to schoolwork. But direct outlays on educational plant and 
equipment and services of teachers and other school staff — like all 
outlays in the production of a physical-capital good — are also rough 
measures of opportunity costs. Thus the base-year weights are in 
both cases approximate measures of real costs in the meaning of base- 
year consumer goods and services forgone. Subsequent shifts in 
the composition of physical capital toward, fpr example, relatively 
more of the kinds of capital the production of which required (in the 
base year) large proportions of skilled workers will be reflected in 
a rise in the measured “quantity of capital,” other things aside. This 
is consistent with the interpretation that the quantity of capital has 
risen in terms of the consumption that would have been forgone to 
produce it in the base year. 

Base-year money-cost valuation of physical capital deviates gystem- 
* atically from a base-year real-cost measure in terms of labor time 
and waiting. I shall avoid interminable complexities by consider- 
ing only labor time for physical capital. To start with, the base- 
year cost valuations count a man-hour of expensive labor as more 
than a man-hour of cheap labor. If the composition of capital re- 
mained unchanged, estimated rates of capital formation would be 
the same (so far as the labor element is concerned) as the rates of 
increase in labor time that would have been required to produce it in 

■Ntiid I. Denison. ‘nwnttnl Aspects of Quality Change. Capital CoanapSu, 
aaA Mat Capital Veraaath*," ta Conference ea Rese a rc h la htwai aai Wealth, Prebtane 
•/ Oepttaf PeneeMea, Cease ptm, Jfe a eareweat, sad CeetrelMaf Pa Mere, Stadias 1a Iacoaw 
aad Wealth, toL IP, National Borne of BeeaeaOe Research, Prtneetoa. It J H P H a ce t ea 
Unlrecetty Preen, 1PST. p. SSI See else. Deaton's dtscaaton e t eapleyaeat verses ■ 
hear aartas as nal-eoet ■ensures aad as “eShcttve labor lapat” aeasarca la hip "Measarc- 
BMBt a t Laber lapat” papas S47-STS la Output, Iuppt sad Productivity Mtmturtment, 
Stedto, 4a / aessie aad Wealth, yet Sb, Prlocetoa University Press. 1801. 
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the base year. However, a shift to kinds of capital requiring more 
expensive labor and away from those requiring cheaper labor (at 
base-year rates) would lead to a measured increase in capital with- 
out any change in the total undifferentiated man-hours that would 
have been "needed to produce it in the base year. 

Similar considerations apply to the cost measures of educational 
capital. However, they may come fairly close to base-year labor- 
time real-cost measures because the estimates of actual consumption 
forgone for the various schooling levels are correlated wth real costs 
in terms of labor time. It is the opportunity-cost component that 
accounts for this. A change in the composition of aggregate school 
years that increases the proportion of college years in the total will 
raise aggregate opportunity costa (and hence measured capital) for 
a given total of school years because these costs are higher for col- 
lege than for lower levels of schooling. But if student time is regarded 
as work, it is clear that a college year (at least in the United States) 
entails more direct “labor” than an elementary-school year. 

Unlesss interest rates are built into the cost estimates, real costs 
of waiting are of course underestimated for the higher levels of edu- 
cation relative to the lower. This means that a shift to a larger 
proportion of college years in the aggregate of schooling will under- 
estimate the increase in human capital in base-period real costs of 
waiting. 11 

E. APPROXIMATIONS TO CURRENT REAL COSTS 

As Denison has pointed out, his measure of capital is not equiva- 
lent to a current real-cost measure either in consumption forgone or 
in terms of labor and savings. This applies to base-year cost meas- 
urement of human-capital formation as well. To attempt measure- 
ment of either physical or human-capital formation in terms of 
current consumption forgone would make nonsense of productivity 
analysis by building increases in national levels of living into the 
capital measures. This is strikingly obvious if one looks at Ameri- 
can college students’ consumption forgone in the 1980's versus that 
taking place today. It is appropriate to look at current consump- 
tion forgone in the context of current decisions concerning- allocation 
of resources to education, but such a concept has no place in measure- 
ments of changes over time in the quantity of capital. 

If we view real costs in terms of labor time and waiting, it is 
equally clear that the costs of capital formation being considered are 
qot equivalent to current real-cost measures. The deviation from 
current real costs in the case of physical capital Will be of consider- 

“ This problem Is discussed In the section on labor force participation and wit hdsa wall, 
later In this chapter. 
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able magnitude if advancing technology (broadly defined) permits 
output of the same capital good today at a real cost in labor and 
saving significantly less than in some base year. Again, similar devia- 
tions from current real-cost measures are involved in the case of 
human capital, but they are of lesser magnitude. 

Base-year money-cost valuations of human and physical capital 
are alike in excluding from “changes in quantity” two types of quality 
changes: changes in the efficiency of tlie resources (or of their organi- 
zation) involved in producing the capital and changes in productivity 
per measured unit of capital formed. The fact that real labor and 
waiting costs of forming physical capital have declined more rapidly 
than real costa of forming human capital has some interesting impli- 
cations for interpretation of empirical observations concerning growth 
rates in physical versus human capital. The ratio of human-capital 
growth rates to physical-capital growth rates measured in current 
real-cost units would evidently be greater than that indicated by 
measurement in base-year money costs. 

III. Some Special Considerations in Cost-Based Measure- 
ment of Human-Capital Formation c 

Most estimates of gross (and net) physical -capital formation are 
convenient compromises wit/n bookkeeping practices. As such they 
start with values in current dollars. Various devices for deflating 
these figures to a constant dollar base have been used. However, the 
diversity of physical capital (even when only plant and equipment 
are considered) and the rapid changes in its composition pose prob- 
lems of far greater magnitude than are Involved in cost measure 
of the educational component of human capital. There is no under- 
lying basis for identifying units of physical capital oomparable to 
school-year equivalents, 1 * nor can a few major components analogous 
to levels of schooling be as readily identified. 

On the other hand, cost measures of gross human-capital formation 
run into special difficulties. The most important set of problems is 
in the sorting out of investment in human producer capital versus 
immediate consumption and, more important, investment in human 
consumer capital. This is awkward enough even when attention is 
concentrated on the educational component only, but it is much more 
serious when a broader definition of human capital is considered. 
A second set of problems is the estimation of opportunity costs of 

** The concept of a “echool-year equivalent” • meaaure adjusted to a constant number 

of daya In attendance was elaborated by Clarence D. Long in hte The Labor Force Under 
Changing IneOme end Employment. Princeton, N.J., Princeton Unlrerelty Preaa, 1968 . 
Scbolta need the Long method of eotl mating oc bool-year equivalent*. 
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student time ; only one of these problems, the treatment of unemploy- 
ment, will be discussed here. Finally, some interesting considerations 
arise in examining the question of whether to count as part of human- 
capital formation the costs of schooling persons who leave school after 
only a few years. 

THE CONSUMPTION-INVESTMENT COMPLEX 

Commenting on the inadequacy of conventional definitions of invest 
ment in national income and productivity studies, Abramovitz re' 
ferred to an underlying “more fundamental concept which is broader: 
namely, any u.4 of resources which helps increase our output in future 
periods.” l * In this broad view there is relatively little human con- 
sumption that is not in some degree also investment in either human 
capital formation or its maintenance. The problem of cost allocation 
between consumption and investment then becomes in part a typical 
joint product cose that poses the question of how overhead costs should 
be allocated among the products. The chief difference is that econo * 
mists discussing the distinction between investment and consumption 
with respect to the human factor often turn to consideration of the 
motivations of the spender. For theoretical analysis of individual 
decision-making and preference functions, this is clearly appropriate. 
However, when the problem is one of measuring the growth and com- 
position of productive resources (in this case specifically of the human 
resource), the motivations behind resource formation are not the 
primary consideration. 

Counting all base-year costs of education per school-year equivalent 
as “investment” in human producer capital amounts to treating all 
consumption products of this measured education, other than invest- 
ment in human labor, as “zero-cost” byproducts. But these zero-cost 
consumption returns are omitted from the national-income accounts 
also. For some purposes simply omitting the cost of educating all 
men and women not in the labor force is a possible compromise. 

Training man’s mind aside, the costs of forming human capital are 
primarily those involved in building his physical condition. But 
many of the outlays that have this effect are aim consumer priorities 
of the first order, and with minor exceptions any assessment of rates 
of return on such outlays viewed as investments in producer capital is 
meaningless unless the men are slaves. The usual solution in studies 
of productivity has been simply to count men (or, more frequently, 
man-hours). For time-series analysis this has the same result as if 
we were to assign any fixed dollar value, however estimated, to a man 
(or a man-hour), and it carries the implication that a “man” is the 

■Smmtm m4 output Trtu i i to tht V»U*4 Ktmtm Mtm— 1979. New York, Hatlaaal 
Brow of Economic Bn w ch, Oweloitl P»p*r 82, less. p. J 1 
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same physically from one generation to the next. All intergeneration 
changes in physical health are ignored and thus thrown into the 
“qualitative” residuals. 

Conceptually it may be helpful to view the physical formation and 
maintenance of human capital as composed of two parts. The first 
is some minimum necessary for survival of a given number of potential 
labor- force members (taking into aocount mortality rates and allocat- 
ing total costs among survivors). The simple count of numbers of 
men may then be interpreted as the equivalent of assessing this sur- 
vival minimum at a real cost that is constant through time. The 
second component changes over time with improved nutrition, medical 
services, and so forth. In regarding outlays that improve health as 
totally consumption, an important change in human capital is ignored. 
On the other hand, to handle them all as investment outlays on pro- 
ducer capital with aero-cost consumption byproducts (even if only 
members of the labor force are included) is to throw a large part of 
consumer gains into the factor-cost measures, and so to eliminate 
factor-productivity increases virtually by definition. No cost- based 
measure of this component seems feasible at present — not merely 
because of the difficulty of measuring costs but also because of the 
immediate consumption and the consumer- capital elements involved. 

If rates of change in health components of human capital are closely 
correlated with changes in the cost measures of human-capital forma- 
tion through education, the relations between the latter and growth 
in the national income will incorporate effects of better health as well 
as of education per se, whatever the causal interpretations. If not, 
proxy variables for changes in health might be plugged into the 
time-series models. A variable that immediately suggests itself is 
adult- morbidity rates, justified on the assumption that changes in 
these rates provide a good index to the physical capacities of sur- 
vivors in the labor force. But however cloeely such an index may 
be associated with changes in men’s physical capacity for production, 
there is no justification for interpreting it as an index of human -capi- 
tal formation in cost terms. It is more consistent conceptually with 
an efficiency -equivalence approach to measurement of hitman -capital 
formation. 

\ 

THE TREATMENT OF UNEMPLOYMENT IN ESTIMATES 
OF OPPORTUNITY COSTS 

Ta kin g the approach of traditional marginal analysis combined with 
probability theory, the* opportunity-cost component of educational 
costs at a given time has been measured by an estimate of the wage 
income the student would earn if he were to get a job, reduced by 
the proportion of the population of his sge (ideally alw> of equal 
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prior training) who are unemployed. As an approximation to a meas- 
ure of opportunity cost from the point of view of the average indi- 
vidual, that is, of private-ppportunity cost, this is probably the beet 
way of handling the problem. When unemployment is widespread 
and chronic, it might be argued that social as distinct from private 
marginal opportunity costs are zero in the short term so long as the 
number of jobs available is not altered by the number of young peo- 
ple In the labor market, but this argument would apply equally to 
all unemployed resources, physical as well as human, and it excludes 
consideration of alternatives such as public works. Such validity, 
if aatiy, as may attach to it is in any case limited to short-term mar 
ginal valuations, whereas we are interested in long-term averages and 
aggregates. When long-term aggregate human-capital formation is 
the focus, social opportunity costs are not zero even with chronic un- 
employment, and the traditional approach mentioned above is probably 
the best alternative as a measure of social as well as private costs. 

Unfortunately, this pragmatic solution is still ambiguous. The rate 
of unemployment varies from year to year, but to build these varia- 
tions into cost estimates according to the years in which each age 
cohort was trained would distort measures 5f changes in human capi- 
tal as a resource available to the economy. Selection of a base year 
or at least an unemployment rate that may be regarded as in some sense 
“normal” is the only possible solution — even though definition of what 
is normal is inevitably somewhat arbitrary. The higher the unem- 
ployment rate regarded as normal, the lower the estimated oppor- 
tunity-cost fraction of total educational costs. 

EDUCATIONAL CAPITAL AND THE “UNDEREDUCATED” 

Although the educational component in human-capital formation is 
the one most amenable to measurement, an awkward problem arises 
in connection with the semiliterates who leave school after a few years 
only. This becomes most visible when adjustments for capital con- 
sumption are attempted as part of the task of measuring the educa- 
tional component in net human -capital formation. For that purpose 
it is necessary to- identify the lifetime patterns of incomes attributable 
to education as distinct fr6m the total earnings of the average man 
in each educational category. But the “undereducated” pose 'issues 
that are basic to the logic of treating education as human-capital 
formation in the first place. 

For those who continue in school, contributions of schooling to gross 
human-capital formation Marly begin with the first years, which lay 
the foundations for what comes later; obviously costs of these early 
years should be included in the cost valuations. However, evidence 
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concerning lapses into illiteracy strongly suggest that 2 or 3 years of 
schooling is almost total waste when schooling is not continued. 

It might be argued that costs of schooling of men who have left 
school before, say, the third or fourth grade are part of the costs of 
educating those who continue, and should thus in effect bo allocated 
to the latter. However, as school years per man rise, the aggregate of 
years embodied in men with less than 3 or 4 years of schooling grows 
smaller and smaller ; thus the educational costs of the undereducated 
to be allocated to those w*ho continue in school become a smaller and 
smaller figure both absolutely and relative to the aggregate Since, 
in addition, a rising proportion of relatively well-educated men tends 
to have the indirect effect of raising the absolute productivity level 
of the shrinking minority of the undereducated (of any given ability 
level), the perverse performance of this element in costa is all the 
more awkward. > 

This suggests that a reasonable alternative in a society in which only 
a small minority stop before 3 or 4 years of schooling would be to re- 
gard ohtlays on their schooling as analogous to laying the foundat ions 
of a building and going no further. The building remains unfinished 
and expenditures on the foundation add nothing to the available capi- 
tal stock of the society. However, this is an extreme position. A 
more reasonable solution might be to weight t hese years for the under- 
educated at some fraction of their com s. 

• / 

IV. Net Human-Capital Formation 

On© of the knottiest problems in all physical-capital measurement 
is that of adjusting for capital consumption to arrive at net capital- 
formation measures -the net effects of appreciation, depreciation, and 
obsoleeoence. Fortunately, it is much easier to make reasonable esti- 
mates of the time flow of yields and hence of capital consumption and 
net capital formation in the case of human than of physical capital. 
Though a durable capital good, human capital is continuously for hire 
and its “rent” is continually given a value in the market. Physical 
capital in the form of plant and equipment is not so regularly either 
rented or sold after its initial purchase by the>uBer. 

Conceptually the analogies between human and physical capita] are 
clear enough, but there are some significant differences in the relative 
importance and the behavior of the various elements determining the 
distribution of returns through time. An important element in the 
case of human capital is mortality or withdrawal from the labor force 
due to illness, accident, or other causes before normal depreciation 
or even obsolescence has taken its toll. Analogous losses to physical 
capital through accidental damage, such as fire, are of much less im- 
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portance. Appreciation with experience appears to be an important 
element in the time flow of yields from units of A human capital, but 
after a very short breaking-in period, appreciation of physical capital 
is rare— as the frequent textbook citations of old wine attest. Human 1 
capital, like physical, suffers from depreciation, though if human 
capital is not worked too hard, its rate of depreciation is more likely 
be retarded with use than speeded up. Finally, human capital, ' 
like physical, suffers from obsolescence, and the more dynamic the 1 
economy, the higher the rates of obsolescence. Yet here again there * 
is a significant difference. Human producer capital, and even the * 
educational component of that capital, is less specialized than most j 
physical producer capital. As a result, obsolescence does not sweep 
away the yield of a unit of human capital or even of the educational 
component of such a unit to the degree to which this occurs with 
physical capital. For practical purposes of measurement it is con- 
venient, and in the case of human capital feasible, to ignore con- 
sideration of obsolescence as distinct from depreciation, treating them j 
jointly. . 

Treatment of appreciation of human capital calls for special com- 
ment . 14 Over the years between completion of formal schooling and 
attainment of maximal annual earning capacity, there is, of course, 
“education” in that continued learning is involved. The increases in \ 

productive capacity over these years could be viewed either as further j 

human-capital formation or as entirely analogous to depreciation 
( that is, simply as an aspect of the time flow of returns inherent in 
the nature of the original capital when it is put to use) . To the extent j 
to which a reduction of earnings in the earlier years is a condition of 
acquiring the capacity to earn more later, an opportunity cost is j 
involved; the observed sequential increase in earnings is then, in part 
at least, a reflection of continuing capital formation measured in cost 
terms. Under these circumstances even informal on-the-job training 
is thus capital formation. However, much of the observed increase j 
in earnings with age entails no additional costs of any kind. Thus, 

« hi! treatment of rising annual earnings as appreciation proper 
rather than as additional capital formation is not an ideal solution, 
neither is it an entirely unreasonable pragmatic simplification. 

Given this simplification, the basic logic involved in using data on 
the lifetime patterns of yields as a basis for estimating capital con- 
sumption is also simple, even though actual measurement becomes 

u For some valuable sidelight* on this problem, eee the excellent study of “lareetment 
la Unman Capital and Personal Income Distribution," by Jaeob Mincer, in the JoarweJ of 
PoUHtml Meonomp, 64 : *81-802, August IMS. ▲ brief analyst* of opportunity eoeta 
Involved la apprenticeship training a included la Panl O. Kent, Long-Ban Changes la 
Occupational Wage Structure, 1800-1856. J&wmrnl #/ Polities! Jooaomg 48 * IM-dOO 
December I860. I 
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complicated. What is required is an allocation of the original value 
(however measured) of a unit of capital through time in accordance 
with the proportion of its lifetime productivity that has been used up. 
Upon retirement the entire original value, neither more nor lees, is 
accounted for* But this raises two types of questions : What assump- 
tions are involved in using age-income data as measures of lifetime 
real productivity patterns per surviving member of the labor force, 
and what is the appropriate way to deal with changing labdl'-force 
participation rates and withdrawals from the labor force ? 

AGE-INCOME DATA AS MEASURES OF LIFE-PRODUCTIV- 
ITY CYCLES FOR LABOR-FORCE SURVIVORS 

Two basic assumptions are involved in the use of age-income data 
as measures of real life-productivity cycles among survivors in the 
labor force. First is the assumption that within each education 
category (or other categorization of the population) the ratios be- 
tween incomes at any two ages represents a stable historical life cycle 
that is repeated with each successive ago cohort. The absolute level 
is irrelevant; it is only the distribution through time with which we 
are concerned. Second is the assumption that the bge distribution 
of private earned incomes is proportional to that of social returns. 

At first sight the assumption that distribution of earned incomes in 
any single year will apply longitudinally to successive age cohorts in 
a given educational category seems to be quite untenable. The diffi- 
culty is not merely that during a man’s lifetime changes in the eco- 
nomic structure may shift the relative market advantages of the 
various age-education groups; it is also that changes in rates of un- 
employment through time hit successive age cohorts at different points 
in their life cycles. This can have effects of considerable magnitude 
on the time pattern of income per member of the labor force in one 
age cohort as compared with another. However, it can reasonably 
be argued that allocations through time for consumption of human 
(as of physical) capital should not be sensitive to short-term fluctua- 
tions in employment— that 4hese have virtually nothing to do with 
the “amount” of the capital stock or net capital formation in any 
meaningful sense. If this argument is accepted, then the relevant 
estimates of lifetime flows will take account of average rates of un- 
employment for each age-education category, but will ignore fluctua- 
tions in these rates. Average or “normal” unemployment rates are 
important in this context only as they have a different incidence for 
different age groups within any one educational category, The in- 
come averages used to build up the appropriate tinm flows are *h«p 
averages for ths entire labor force within etch age-education group 
after adjustments for “normal” rates of unemployment. 
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For the purpose of allocating capital consumption through time, 
discrepancies between private incomes and real productivity from a 
social point of view are irrelevant provided these discrepancies are of 
the same relative magnitude at each age within each education cate- 
gory; differences in the ratios of social to private returns between 
education categories at any given age will have no effect on the 
capital-consumpt ion estimates. A priori, age constancy of these ratios 
is probably a better approximation to the true picture for the average 
income streams in the pre-secondary-education categories than is any 
alternative assumption. However, some systematic distortions seem 
likely in the higher education categories. The observed incomes of 
men in the middle-age brackets are probably too low relative to 
younger and older men. Two factors are involved. Firsts in a 
dynamic society each new cohort of men with a given number of years 
of schooling enters the labor force better equipped in knowledge and 
know-how than its predecessor. An extreme illustration is provided 
by recent changes in engineering. This means that the younger men 
earn (and produce) more than their predecessors did at the age. 
The result is a flattening of the age- income curve, which rises less than 
it would with the appreciation of productivity with experience in any 
single age cohort. Today’s young men will in turn gain through 
experience and receive higher incomes in their middle years than they 
receive now (or than men now age 40 receive), but they may be fol- 
lowed by a new cohort that is still more productive. This is an 
inverse way of looking at the obsolescence process. Second, the age- 
income curve is probably flattened again at the upper age levels rela- 
tive to a true productivity curve, for status and seniority rules main- 
tain income of older men even when their real productivity is-f ailing. 11 
However, this distortion is partially neutralized because the middle- 
age cohort is more productive age for age than the older one. 

A WAY OF HANDLING LABOR-FORCE PARTICIPATION 
AND WITHDRAWALS 

A true life pattern of yields to any given kind of human capital, 
let us say for the moment male secondary-school 'graduates, must 
adjust average productivity per member of the labor force at each age 
to take account of the proportion of men who have dropped out, 
whether temporarily or permanently. The measure wanted at each 
age is earned income per initial member of the age cohort, not average 
income per active survivor. Initial members would be counted as t he 

■ The feet that older men bare greater difficulty la finding Jobe when they have become 
unemployed bring* abont a failure to utilise their productive potential*. Thla rediwea 
the avenge Income per labor-force member la the upper ego brackets. However, It does 
not affect the relation between actual productive contribution* of old*/ men (real outputs) 
mad their privately ree l te ed earned income*. 
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. number at the age at which the level of education involved is normally 
completed. 1 * Adjustments for labor-force participation may there- 
fore be greater at the earliest ages than a little later; strictly speak- 
ing, it is not just “survivorship” that is involved. 

A simple adjustment has been applied to obtain estimates of average! 
incomes per initial member, using U.S. data for males and taking 
1950 as the base year in distribution of lifetime yields (including 
“normal”, unemployment rates by age-education categories). The 
first figure needed was a survival rate based on mortality tables — a 
standard demographic measure of the number of men at each later age 
surviving per thousand completing a given amount of schooling. 
Then for each age-education category the rate of labor- force partici- 
pation was computed. The product of these two rates^ields a “labor- 
force survival ratio.” Multiplying observed average earned incomes 
per member of the labor force in a given age-education category by 
the appropriate labor-force survival ratio gives average income per 
initial member of the age cohort involved, here termed income “per 
entrant” This provides the basis for proceeding to estimates of net 
human-capital formation. 

LIFETIME YIELDS AND NET CAPITAL FORMATION IN 
BASE-PERIOD INCOME UNITS 

With acceptance of the cross-section age-earnings data as the best 
available measures of lifetime real productivity patterns, the method 
of estimating lifetime yields suggested by the preceding discussion 
may be summarized briefly : 

1. Base-year earnings per member of the labor force are computed 
for each age-education category, allowing for a “normal” rate of un- 
employment for this category. 

2. These earnings are adjusted downward by applying labor-force 
survival ratios to obtain base-year incomes per entrant. 

3. Earnings per entrant for each age are added (each year being 
given a weight of 1) to get total lifetime yields for each education 


M This Is tbs point st which the production of the new nnit of human capital is corn- 
pitted. Analysis of rates 'of return to educational investments properly take age 14 (for 
the United States) as the starting point for all education groups, but our problem is a 
different one. The logical procedure is to focus either on the point at which the capital Is 
completed or on that at which the first investment occurs. Taking the former view, in a 
human-capital measure based on lifetime earnings there should be no discounting for years 
prior to the point at whlfch the new capital Is complete, even if subsequent yields are 
discounted. On the other hand, when cost valuations of the educational component are 
used, refinement of the estimates to take Interest into account would require allowances 
for Interest on each successive Investment from first grade on for the period required to 
complete each level of schooling. Alternatively, a puristic view of real costs of waiting 
would require carrying interest charges up to the dates of receipt of incomes. Analo- 
gously, a puristic treatment of discounting in a yield-based measure would include children 
who were still below working age as already embodying some capital (positive or negative). 
This would approach the capital concept in Dublin and Lotka (cited In footnote t). 
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category. (A refinement of this would first discount each income 
per entrant back to the normal completion age for the educational 
category involved. ) 1T These sums are the measure of the capital value 
per initial member of each education group in base-period lifetime 
income units without discounting. 

It is then a very simple matter to estimate capital consumption, net 
capital stock, and net capital formation in base-year earn ed-in come 
units. A year’s aggregate capital consumption for each age-educa- 
tion category is simply base-period income per entrant, multiplied by 
the number of entrants in that category, S ummin g these figures gives 
the year’s aggregate human-capital consumption. . Net capital stock 
embodied in an average individual in any given age-education cate- 
gory is the base-period lifetime yield for that category minus its cumu- 
lated capital consumption. Multiplying this figure by the number of 
such individuals in the labor force and s ummin g the results for all age- 
education categories gives a measure of net capital stock. Compar- 
ing this total with the total for any gther year gives a measure of 
, net human capital formation during the interval. 

CAPITAL CONSUMPTION AND NET CAPITAL FORMA- 
TION AT BASE-PERIOD COSTS 

Some minor modifications of this procedure are needed to arrive at 
estimates of net human-capital formation at base-period costs. First 
of all, cost valuations as discussed here apply only to the educational 
component of human capital. This means that earned incomes per 
entrant among men with no education must be subtracted from the 
earned incomes per entrant initially computed. Summing these net 
or incremental incomes per entrant gives the appropriate lifetime in- 
come for each educational category. 

However, even if the base year is the same, this measure is not 
directly comparable with the cost valuation of new capital. An inter- 
mediate step is therefore requited before capital consumption <* n be 
estimated. The percentage of lifetime earnings accruing in each year 
of age is computed, and these percentages are then applied to the cost 
valuations of new capital per man in the education category. This 
gives the figure for capital consumption per member of the labor force 

* Soe footnote ia Another alternative night ha eonatdarcd moat appropriate whoa 
huaaa capital la mcaaored la baac-jcer llfetlme-laeome units. Eemalatag fa taro tecomce 
“per * trout" eoaM bo dlocoaa'ted to the “prooont" before *a amotion to got the eetlmate 
of act capital clock. Nat capital fonaatloa aw a roar la then “proaoat" oalae aa of the 
aatf of the /car. ataas “proant" valve aa of the beginning of the rw. The greater teak 
at com potation aelde, tbla approach baa the dlcadvaatage that the eaa of capital cea- 
aaapttea aotlaatee ever a lifetime will act canal the original ealae of the aew capital. 
Thoogh comma tl ob of the aaeeomlve capital conaomptlea aotlaatee for a nalt of capital 
woald glee a lifetime total amaUar than the aggregate of aadlacoaated jfelda. It weald 
exceed the caloe of original capital competed hr dlseeaattag lacomoa back to the gear cf 
completion ef acbooltag. 
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in each age-education category. From this point on, the procedure 
is identical with that described for estimating net capital formation 
in base-period income units. 

V. Effective Current Stock 

* 

Studies of productivity change as evidenced by relations between 
aggregate factor inputs and gross or net national product have used 
estimates of physical-capkAT stock not because any of these is the 
conceptually correct measure but because nothing comparable to what 
has been termed “effective current stock” is available for physical capi- 
tal ; Solow explicitly recognized this problem (see footnote 3). In 
dealing with human capital we are more fortunate, primarily because 
there is a better basis on which to assess lifetime distributions of 
yields. “Effective current stock” measures the relevant potential cur- 
rent inputs of human capital much more directly than other capital 
concepts. 

Estimates of the rates of gross and net capital formation and of 
changes in effective current stock will differ to an extent depending 
upon the degree of contrast among educational categories in age- 
income patterns and the magnitude of changes in educational attain- 
ments from one age cohort to the next. Changes in age composition 
of the population will also affect the results. Choice of “effective 
current” stock rather than some other measure of human^capital is 
therefore empirically important as well as conceptually sound in at- 
tempts to compare year-to-year changes in human-factor inputs and 
their relation to national product. For this purpose either a cost or 
a yield base-year measure can be used, but these variants do not 
measure quite the same thing; the differences between them are anal- 
ogous to those already discussed in comparing base-year income and 
cost weightings of gross capital estimates. 

Schultz used a “stock carried” estimate of the educational com- 
ponent of human capital that might be regarded as a first approxima- 
tion to a measure of “effective current stock at base-period cost.” 
“Stock carried” equals capital formation at base-period cost over the 
past lifespan of the present labor force, minus whatever was invested 
during this period in people who have died or have left the labor 
force for other reasons. The time pattern of yields from a unit of 
hitman capital is ignored. Using this measure as an approximation 
to effective current stock assumes that education embodied in human 
capital has a yield flow that starts out at a level that is maintained 
unchanged until the capital suddenly and completely disappears. 1 * 

*Aa u approximation to a mmn at n*t kamaa-capttal formation la a growing 
population, tola aatfaraatlmataa rata* at capital canaampttoa, atnea aging at maa atUl to 
tha labor fore# to lgoorad. It atobpato to making too ofcrtootf? aateaablo toat 

total t aaia l a lag fa taro Ittattmo aaralaga (wtotoar or not ttoeoaatot) aro too i 
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It is a comparatively simple matter to convert such & measure 
into “effective current stock” in base-period cost units by the use of 
age-income data such as were employed in arriving at net educa- 
tional capital formation estimates. However, the procedure would 
be different. No adjustment by “labor- force survival ratios” is re- 
quired. The incremental income average wanted for each age-edu- 
cation category is just average income per member of the labor force, 
minus the corresponding average for the uneducated, or underedu- 
cated, group that is excluded from the educational component of 
human capital; The procedure is then as follows: (1) A simple 
incremental average annual income is computed for each education 
category, giving each year of age equal weight; (2) ratios of incomes 
at each age to the average for all ages within each education cate- 
gory are computed; (3) the base-period cost value of a new unit of 
human capital for the education category involved is multiplied by 
the income ratio for each age, giving a set of figures for effective 
current stock per man; (4) effective current stock per man in each 
age-education category is multiplied by the number of men in that 
category in the labor force; (5) the estimates obtained in (4) are 
summed to give aggregate effective current stock at base-year costs. 

A similar procedure gives effective current stock of the educational 
component in base-year eamed-income terms. The only difference 
is that the base- period value of a new unit of human capital is its 
estimated base-year lifetime income. Estimation of effective current 
stock of the total of human capital, not m«|ly its educational com- 
ponent, is similar; but the average earned incomes used, include the 
incomes of the uneducated or undereducated, and the investment in 
: labor force below the education cutoff point is valued and in- 

cluded in the aggregate. It should be noted that this last measure 
is one way of adjusting a total labor-force count to take into con- 
sideration both its agd and its educational composition. 

Ideally, to convert an “effective current stock available” series 
into an “effective current stock utilized” series requires adjustment of 
the labor-force multipliers in step (4) for changes in unemployment 
rates. This would be done for each year by multiplying the number of 
persons in each age-education category in the current labor force' by 
the appropriate ratio of current to “normal” rate of unemployment 
However, unemployment rates by age and education are rarely avail- 
able year by year. A cruder adjustment, but one that would give a 
good approximation, uses the ratio of the current rate of unemploy- 

t regardless of age and education to the corresponding normal 
rate. The aggregate effective current stock estimates for all educa- 
tion and age categories together, is then multiplied by this ratio to get 
current human-capital inputs. ° 
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VI. Conclusions 

Having argued for the feasibility of human-capital measurement 
and suggested several types of measures, I must offer a word of 
wanting. No measure, not even an unattainably “perfect” one, can 
solve the problem of determining the contributions of education to 
economic growth. The difficulty here is in the very nature of the 
question posed, and it applies equally to attempts to assess the role 
of any single factor. An entire GestaU is involved, and hence analy- 
sis in terms of a multiple-factor matrix is needed. In such an 
analysis the role of any single factor emerges for what it is — a 
conditioned role dependent on the movement of other factors. More- 
over, estimates of its' importance will depend upon which other factors 
have been included in the matrix. Each method of dealing with the 
measurement of education’s contribution to economic growth has its 
own defects. Time-series analysis in terms of aggregates hag been 
the usual approach in assessing the role of physical capital, man- 
hours of labor, and the catchall third factor, t. Introduction of 
human -capital formation series (or more specifically the educational 
component of human capital) into such an analysis is one possibility. 
This has the advantage that social returns not reflected in private- 
income differentials associated with schooling differentials may be 
captured; but interpretation runs into serious problems of circular 
causation because growth in education reflects growth in national 
income as well as affecting it. Schultz’s approach, which applies 
rates of return on incremental investments in education to cost esti- 
mates of the educational stock, avoids this circle. However, it runs 
into trouble because of the difficulties of distinguishing educational 
factors from other factors associated with education that affect in- 
come differentials, because of divergence of social from private re- 
turns, because noneducational changes in structural relationships that 
are a part of growth are ignored, and because “fallacies of summa- 
tion” are involved. The best we can do is to use several approaches 
and compare the results. In dealing with this problem, economists 
would be well advised to keep continually in mind Akerman’s stric- 
tures concerning causation, fallacies of summation, and the importance 
of structural shifts. These reflections suggest four next steps. 

First, we need further experiments with the measurement of human 
capital in its various aspects, and the sensitivity of these measures 
to some of the assumptions that have to be made in adapting em- 
pirical data. Such exploration may contribute not only to better 
measurement but also to conceptual clarification. 

Second, aggregative analyses of factors in the growth of national 
income in various countries should be elaborated by introduction of 
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human-capital formation series*. Where the data permit, effective 
current stock measures should be used. But even in these cases other .. 
measures should be tried also, in particular those for which data are 
most commonly available, so that direct international comparisons 
are possible. This means a rough cost-based measure of the educa- 
tional component -ef human capital, perhaps at first essentially 
Schultz s “stock carried” measure, in some cases estimating years of 
schooling embodied in the adult population by projections of earlier 
da(A on ^rollments, adjusted /or mortality and migration. 

Third, aggregative analysis using lagged variables is needed— if 
possible in combination with pographic and international compari- 
sons. For example, changes in outlays on education of youth may 
be compared with lagged changes in incomes as part of a multiple- 
factor matyix “explaining” income change. Then, as a check on the 
problem of two-way causation, changes in educational outlays may 
be taken as the dependent variable and lagged after changed in in- 
comes. Such an analysis involves comparisons of gross human- 
capital formation not capital stock (by any definition), with income. 

It would go further than anything yet attempted toward the type 
of “causal” analysis on which Akerman has laid so much stress. 

A fourth task is to break human-capital data into several series for 
typos or levels of education, to explore the interrelations among these, 
and, finally, the nature of the educational “mix” in relation to other 
factors associated with economic growth. Though data are limited, 
they are sufficient in a number of countries to make breakdowns of 
this kind in stock -carried estimates even when estimates of effective 
current stock are not possible. International comparisons of the paths 
of the various components of the aggregate stock of education em- 
bodied m the population and their relation to economic structure and 
growth Bhould at the least open up some fresh insights into important 
but elusive problems. 


CHAPTER 7 


Rise in the Capital Stock Represented by Edu- 
cation in the United States, 1900-57 

Theodor a W. Sehults* * 

I NVESTMENT in human capital is a distinctive and important 
feature of the economy . 1 People invest in themselves, and these 
investments have become large, and knowledge about the human capital 
that is thus formed is fundamental to an understanding of economic 
growth. A major source of this human capital is education. 

To look upon education as an activity that develops human capi- 
tal is not to disparage its cultural purposes,* but among its other 
contributions are knowledge and skills that are useful in economic 
endeavor. Economic progress is greatly dependent upon these con- 
tributions. Surely the most universal limiting factor in achieving 
ecopomic growth is ignorance. For attaining an optimum rate of 
such growth, investment in skills and knowledge is essential.* 
Education has various measurable dimensions, which differ depend- 
ing upon the purpose of the measurement. School attendance is one 
such; others are the years of schooling completed and the number 
of students finishing elementary school, high school, and college. 
The real cost entering into education is still another way of measur- 
ing education.* It is indeed meaningful to treat education as some- 
thing that is measurable. 

Economists make much of the distinction between "flows and stocks. 
Investment is a flow; plants and equipment are stocks. Land is a 

'Department of Economies, University o t Chicago. ThU chapter wee bnaai on Profeeeor 
Scholti 1 * tmj, "Education and Economic Growth," in the National 8odety for the Study 
of Education 60th Yearbook, Helaoo B. Henry, «i, part 2, Social Foroeo /e/tsowetne 
American MSacatian, IMi. University of Chicago Preen, 1M1, 

* Theodore W. Schultz, Investment la Human Capital. American Mccnamie Madam. SI : 
1-1T, March l#dl. 

* It to a (Plenary to undcracore thto point becaaee of the vtdeepread apprehension* that 
arise whenever economic analysis to brought to bear on education. I have gone to maeh 
trouble to take account of these apprehensions, an may be oaea la my “Investment to 
Man : an Economist's View," Social Semico Madam, M : lOfr-117, June iSM : and alee la 
more recent papers referred to herein. 
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stock; tho productive service that it renders is a flow, and so is rent. 
The size, composition, and capabilities of the labor force represent 
a stock ; the work that is done in an hour or a week is, on the other 
hand, a flow, and so are wages ami salaries. Inputs, whether they 
are the results of the efforts of man or the contributions made by- 
material things, are all flow concepts. The natural endowment 
(land) ; reproducible physical capital (plant, equipment, and inven- 
tories) ; and the labor force (workers) are all stock concepts. 

The connections between additions to the stock of capital as a 
store of wealth and the corresponding additions to output capacity 
are very intricate,* Things that differ only with respect to durabil- 
ity may represent different stocks of value, although their annual 
output capacity is the same. Consider two engineers who are equally 
capable and who do the same amount of engineering work during a 
particular year. Their respective contributions as engineers during 
that year are the same, although the two may be very different when 
viewed as a stock of engineering capabilities because one of them may 
be a young man just starting his career and with a long productive 
life ahead of him, and the other an old man doing his last year of 
work before he retiree. In,gauging the value of the stock of engineer- 
ing capabilities, the a£6 of engineers is therefore important. 

Education is more durable than most forms of nonhuman repro- 
ducible capital. A high-school education, for example, will serve the 
person during the rest of his life, and of this period 40 years or more 
are likely to be spent in productive work. Most nonhuman capital 
has a much shorter productive life than this. Education can he aug- 
mented because it is durable, and the fact that it has a relatively long 
life means that a given gross investment adds more to the stock tb.n 
the same gross investment typically idds to the stock of nonhuman 
capital. 

In the United States young people entering the labor force have 
on the average more education than older workers. When the young 
people who enter the labor force have more education than the old 
people who are retiring, the value of the stock of education in the 
labor force rises, even with no change in the number of workers. Such 
has been the case in the United States for a long time. Though 
younger workers buck in 1900 had only a little more schooling than 
older ones, this difference has become much larger, much to the ad- 
vantage of those in the younger age groups. The stock of education 
accordingly becomes more valuable in two ways: (X) The level of 
education of the population rises, and (2) a larger share of the total 
education is embodied in the younger workers than formerly. 

A t,u4 * * *** Tk * orp * f **"*•***' rf China. 
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Why Estimate the Stock of Education? 

Estimates of the stock of education may seem remote and academic 
to persons who are concerned about expenditures for classrooms and 
for teachers 1 salaries. There are, however, issues that can be settled 
only through knowledge about thp stock of education : What are our 
scientific and engineering capacities and at what rates are these in- 
creasing? We are constantly devising better' methods for measure- 
ment of inventories, plants, equipment, natural resources, and other 
forms of capital because such measurements are necessary in gauging 
changes in them. Similarly, there is a growing awareness that knowl- 
edge is required about changes in the stock of human capabilities.* 

Comparisons of skills and knowledge in different countries are 
based as a rule on crude guesses concerning the respective stocks of 
education. To illustrate, in the United States the number of persons 
with a high school or a college education has been rising in relation 
to the number of persons in the labor force. This kind of advance 
in education has also been taking place in some other countries. Yet 
the differences among countries in the rates of this advance are im- 
pressive. Countries in Western Europe have lagged in this resj>ect 
compared to the United States, whereas Japan and more recently the 
Soviet Union, both starting from much lower levels several decades 
ago, have been moving ahead at a higher rate than has the United 
States. Moreover, it is altogether possible for the level of education 
of the labor force to decline, as it appears to have done in recent years 
in East Germany mainly as a consequence of the large outmigration 
of doctors, teachers, lawyers, and skilled technicians. Israel's unique 
pattern of inmigration is also instructive. There came to Israel a 
large number of highly educated people. But there were not enough 
secondary schools for preparing young people for college and uni- 
versity instruction to maintain the high level of education which the 
inmigration of talent had established. Thus, until enough secondary 
schools and college and university facilities were established, there was 
a prospect that the level of education of the labor force would decline. 

International and other comparisons aside, the economist is turning 
to human capital to see whether changes in the stock of such capital 
will account for the otherwise large unexplained increases in output. 
As things stand, increases in nonhuman capital and in man-hours 
combined appear to account for only a small fraction of the increases 
in national income.* 


• Tbera It Ur** dy a anbatantU) body of Utoratsr* treatise baman ff oor tm talaat* 
aad skill a, and the demand for aad aapply of acton title and othar personnel. 

* “Sdacatlon and Economic Growth." op. dt, pp. 4M0. 
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Three Measures of the Stock of Education 

The alternative measures that follow are at this stage onfr clues to 
what we are seeking. This is necessarily only a progress report. First 
we examine the concept of a year of schooling completed as a unit of 
measurement. National statistics based on this concept are readily 
available and they are widely used. Next we present an equivalent 
year of schooling completed , based on 1940, when the average period 
of school attendance was 152 days. A third measure will than be 
developed, based on the real cost of a year of schooling. 


YEARS OF SCHOOLING COMPLETED 

Although “years of schooling completed" is a convenient unit of 
measurement, it is like counting th* acres of land in farms without 
taking any account of the differences in land; an acre of low-produc- 
tive semidesert land and an acre of highly productive irrigated land 
are simply added together. Likewise, we can aggregate the tducaUon 
of a population by counting the number of years of schooling com- 
pleted as one might count acres, houses, or tractors. 

Table 1 presents the results of such a count for education. It shows 
that the years of schooling completed per person rose by about two- 
fafths between 1900 and 1957. It follows, of course, that the total 
number of years of schobling completed rose relative both to the popu- 
lation and to the labor force. If each year of schooling completed 
were the same in amount and value, the inference would be that the 
stock of education in the labor force, measured in this way, increased 

somewhat more than 3^ times (from an index of 100 to 359) between 
1900 and 1957. 


TABLE 1^- Tears of ockoolinf eoapleted by Lh« population 14 ye are and older 
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EQUIVALENT YEARS OF SCHOOLING COMPLETED 

As a standard, a “year of schooling completed” is much too elastic, 
for the school year is now 60 percent longer than it was six decades 
ajpo. In 1900 the average daily attendance of enrolled pupils aged 
^”15 was only 99 days, whereas in 1957 it had reached 159 days. 
Moreover, the labor force of 1900 consisted mostly of workers who 
had been in school when the average attendance wp even leas than 
99 days ; for example, most workers who then were 35 -45 years of 
age were presumably in school in 1870 when the average attendance 
w'as only 1 8 days (this loaves Aside the schooling of immigrants). 

I have adopted a procedure developed by Clarence I). I>ong ' to 
adjust the figures on school years completed for these changes in 
length of a’hool attendance, it gives me comparable figures for years 
of schooling completed, which I have bases! on the 1940 e.xj>erience 
of an average of 152 days of school attendance. 

This simple adjustment for changes in school attendance alters the 
picture considerably. As is shown in table ^ the rise in equivalent 
years of schooling completed, adjusted for differences in the length 
of the school year, is much larger than that shown by the unadjusted 
figures on which table 1 is bast'd, For the labor force, whereas years 
of schooling completed rose by aliout two fifths betwen 1900 and 1957, 
tlie equivalent yean? of schooling completed became 2V£ t irne.s as high 
in that period (rising from an index of 100 to 252). During these 
same years, 1900-57, the total number of years of schooling completed 
by persons in the labor force, on a 1940 equivalent bA5is, rose Cbj 
times (from an index of 100 to 63-8 ) . 
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COST AS A MEASURE OF SCHOOLING 

The two concepts presented above treat a year of elementary school 
the same as a year of either high school or college, although they 
differ greatly in value. A year of high school costs 5 times as much 
as a year of elementary school, and a year of college almost 12 times 
as much. I propose to use the following 1956 price tags for a year 
ElcmenUr 5' ***»*> *2*0; high school, $1,420; and 

shows that m 1957 the members of the labor force had 
completed on the average 7.52 elementary-school years, 2.44 hirii- 
school years, and 0.64 college and university year. At 1956 prices, 
the cost of an average year of this composition was $723. 

Two estimates were made for 1900, which are, in substance, a lower 
and an upper estimate of schooling and costs. In the lower estimate, 
high-school and college education is allocated within the labor force 
ropghly as it was distributed in the population among the comparable 
age group; m the higher estimate, all of this education was allocated 
to the abor force. Table 4 gives the years of schooling per member 
of the labor force for both estimates and then the costs for the upper 
one. At 1956 pri<ythe costs of an average year of schooling of these 
two compositions comes to $W0 for the upper estimate and to $423 
for the lower one. 

1 ! esu l ts J of these Preliminary steps » using costs to measure 
the stock of education are shown in table 5. It should be observed 

TABLE 3. Cost of education per member of the labor force 18-64 years of are, 
in 1{K>7, according to years of schooling completed 1 
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that table 5 is based on the upper estimate of costs for 1900. The 
cost of the educational stock of the labor force, thus defined, in 1957 
was 8 y 2 times the 1900 level (from an index of 100 to 849). If the 
lower estimate figure for 1900 is used, that is, $423 instead of $540, 
the stock of education in the labor force rose virtually 11 times between 
1900 and 1957. The stock of nonhuman reproducible wealth (Ray- 
mond W. Goldsmith 8 estimates) 10 rose only 4^ times, as shown in 
column 5 of table 5. 

TABLE — Cot of education per member of the labor force in 1900, according 

to yeara of schooling completed 1 
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TABLE 5 — Stock of education measured by coats and stock of reproducible 
nonhuman wealth. United States, 1900-67 1 
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Concluding Observations 


1. A comparison of the several measures presented shows how much 
they differ. The estimates that follow are restricted to the education 
of members of the labor force. 


Meooura 0 / educational »tock 

I. Tears of schooling completed (table 1) 

II. Equivalent 1940 years of schooling completed (table 2) 
IIL Cost of schooling : 


Inormue between 
IMS and i$n 
Jndex ill; 
<J»M = i*») 

869 

688 


(a) Upper estimate cost in 1900 (table 5 ) 849 

(b) Lower estimate coat In 1900 (table 4). also related text _I 1, 002 

Stock of reproducible nonhuman wealth cost (table 6) 400 


2.. T1 measure, “year of schooling completed,” understates greatly 
the increase in the stock of education that has been realized over the 
decades if for no other reason than that the average daily attendance 
of enrolled pupils rose 60 percent between 1900 and 1967. 

3. “Equivalent years of schooling completed” also understates the 
increase in the stock of education because it does not distinguish among 
years of elementary, high-school, and college and university schooling; 
each year regardless of the level is treated the same. From kn in- 
vestment point of view, a year of elementary schooling costs much 
less than a year of high school or of college, and the latter two have 
been increasing much more rapidly, as the following estimates show. 


TABLE 1— Teara of schooling completed per member of the labor force 
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4. Our third measure based on costs of schooling is a preliminary 
estimate of “stock of output capacity” represented by education. It 
does not distinguish between the younger and the older workers in 
the labor force in measuring their education ; for example, a year of 
high school is given the same weight whether the worker is 25 or 60 
years of age. There is aim the implicit assumption that a year of 
schooling of a given level (elementary school or high school or col- 
lege) acquired recently or many years ago are comparable once an 
adjustment has been made for differences in length of school attend- 
Ance. Nor is there any allowance for obsolescence of education. Surely 
some instruction is better now than it was several decades ago. and 
also, some education is subject to obsolescence. 
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5. The equivalent years of schooling completed per member of the 
labor force have risen more for those in the younger than in the older 
age groups, as the following estimates make dear. 


TABLE 7* — Tears of schooling completed bp members of the labor force, by age 

group, 1900 and 1907 
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6. Despite the greater increase in education of workers in the 
younger groups relative to those in the older groups, the average pro- 
ductive life of the entire stock of this education may not have changed 
appreciably. Assuming a productive life up to the 68th year of life 
and the same rate of deaths and disabilities for each age group, a 
crude estimate indicates that the average productive life of all of the 
education in the labor force was slightly more than 30 years in 1900 
and about the same in 1957. The reason for this result seems to be 
the fact that young people now enter the labor force at a somewhat 
older age than they did in former years, mainly because they continue 
their schooling for more years. 

7. If the above statement about the average productive life of edu- 
cation of the labor force proves to be approximately correct, our esti- 
mate that the stock of education in the labor force increased 8% 
times between 1900 and 1957, as compared with the increase in the 
stock of reproducible nonhuman wealth' of 4% times takes on added 
significance. As I have attempted to show elsewhere, investments in 
education may explain a large part of the otherwise unexplained 
economic growth of the United States. 11 


“ M BdM»ttoa a»d Beomomlc Growth.” op. ett. pp. 78-M. 
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CHAPTER 8 

Education and Economic Growth 

Richard S. Bekaui * 

"E^CONOMIC ANALYSIS of education potentially can contribute 
a great deal to the understanding required for the formulation 
«f an educational policy that will make the best use of human re- 
sources and contribute most to economic growth. Not all education, 
of course, has an economic- motivation, but this does not preclude 
concentration on the economics of education. 

The particular objective of this paper is analysis of the significance 
of higher education in economic growth. To achieve this objective, 
it is necessary to consider the role of education in the economy, its 
contribution to economic growth, and its effect on the distribution 
of the benefits of that growth. Many of the economic features of • 
education can usefully be analyzed as a process of capital formation. 
The process and its results can then be compared with other types of 
capital formation in order to develop a better understanding of the 
special contribution of higher education to economic growth. 

Thus, part I of this paper discusses an educated labor force as a 
productive capital factor in the economy, and its special characteris- 
tics. Part II explores the implications of this analysis for the demand 
for and use of college-trained manpower. The analytical approach 
is then extended in part HI to a consideration of the conditions of 
supply of such manpower. 

In this area of investigation, as in others, it is easier to ask questions 
than to find answers. However, it is also true, I believe, that the 
right questions about an economic policy in education have not been 
asked often enough and in a sufficiently specific form. When this is 
done, there is a much better chance of abstracting useful foots from 
the abundant statistics available. This paper is mainly an attempt to 
pose the issues of investment in education in a manner susceptible to 
economic analysis. It presents and discusses some methods of de- 
veloping a practical basis for resolution of the issues: 
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I. Educated Labor as a Capital Input to Productive 

Processes 

It may appear somewhat strained to treat educated labor even in 
some limited aspects as if it were a capital factor / 1 From the view- 
point of the individual and of society as a whole, however, education 
is similar to the production of physical capital goods. Both require 
the use over a period of time of facilities such as buildings, materials 
and equipment, and labor skills. Both necessitate the sacrifice of 
goods and services that might otherwise have been produced. Both 
will yield “services” over some subsequent period. The essential 
capital -formation features are the same, but, of course, the conditions 
of “production,” the time periods involved, and the resources required 
vary extensively. These variations, t*he restrictions they place on 
human-capital formation, and their implications for growth are dis- 
cussed here. 

EDUCATION AS RESOURCE DEVELOPMENT 

To gain an appreciation of the significance of education treated as 
a process of capital formation in humans, it is helpful to use an 
analogy with the natural resources of a nation — its farmland, mineral 
deposits, rivers, and so on. Virtually none of these, by themselves 
and unimproved, yield useful outputs. Yet after they are worked 
upon by men and equipment, they produce crops, ores, and power. 
After developmental work, natural resources become a kind of capital, 
each type of resource possessing some unique features, but having the 
same essential quality of yielding goods or service^ over a-period of 
time after some initial investment of effort. There is no generic term 
for the developmental efforts, that must be applied to natural re- 
sources to make them into productive capital, but there is such a term 
for efforts to develop human resources. It is “education.” Over a 
period of time education will improve the productivity of labor and 
will result in services that could not otherwise be performed. 

In turning to analysis of the special characteristics of educated 
labor as a capital factor, it will be useful to refer to the analogy with 
development of resources, natural and human. It is a fruitful one 
and worth pursuing because it helps to make appropriate the appli- 
cation of well-known economic concepts. For example, the amount 
and quality both of human and of natural resources in a society 
depend on their development, and these resources can never be known 

* See Sermon 1. Herria, «f,, fffyker BImMIm to the United (Mm, Ike M enne m ie 
Probltmi. Maea., HimH University Pmm. I960 ; Paul C. Click Ml Herman 

P. Miller. Educational Level ul Potential Income, l ooltw ImMMmI SmSw, 11 : 
107-111, Jane 19M ; Theodore W. Behai ta, Capital Format!* hr Macattoa. Jnmntai •/ 
PoMNoal Fo e womy , « s IT1-88S, December 1M*. 
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until they are cultivated Investment in oil exploration and in im- 
provement of extraction techniques will actually change the known 
available oil reserves Again, land fertility is not a once-and-for- 
all unchangeable gift of nature. Fertiliration and irrigation will 
increase fertility, as will development of new crop strains especially 
suited to the land. These will contribute to the land’s economic 
j^lue and even to what may be considered the total amount of arable 
land available. Similarly, labor skills not only are developed by edu- 
cation but they are found as well. It just does not seem to be true 
that human talent will always appear no matter how discouraging 
the environment and inadequate the cultivation. Onp of the func- 
tions of an educational system is to act as a mechanism for searching 
out and selecting potential talent Thus education not only improves 
s > quality of a labor force but also increases the amount of talent 
beyond what otherwise would be known. And different levels of 
education probably make different kinds of contributions to the 
uncovering of individual potentials. 1 

One feature of productive capital that is of great importance in 
determining its role in economic growth is the specificity of its use 
in the production of some particular commodity. Many developed 
natural resources have a wide range of applications in production, 
or they are applied in a wide range of industries, and accordingly 
have considerable mobility between industries Fuel and other 
power resources are a good example of this; and so, too, are fertile, 
well-watered land in temperate climates, and many mineral resources. 
They are the source of a wide range of final products. The products 
of some resources, however, have only a limited range of alternative 
uses. Potash, for example, is mainly a fertiliser, and when the proc- 
esses of synthetic nitrogen fixation were developed in the early years 
of this century, the value of a fertiliser that had been a great natural 
resource of Chile was vastly reduced. A similar phenomenon is the 
obsolescence of physical capital due to a change in technology or to 
a transfer pf demand from the commodity the capital produced. 
Generally , the greater the range of ttsss of the capital equipment, th e 
less likely it is to be made completely worthless by such a change. A 
simple lathe, for example, which can produce rotary metal shapes 
for a large number of uses, is leas likely to become obsolete th t a 
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complicated machine lathe that ia highly specialized in its design for 
producing some particular part. 

Generalization on the relative specificity of educated labor is diffi- 
cult because of lack of organized information. Still, most human 
capital is probably uniquely mobile as compared with most physical 
capital Certainly the range of usefulness of an elementary education 
in production processes is very broad. This level of education, how- 
ever, is not sufficient to meet society's need for skilled and professional 
workers. Although education permits greater specialization, it does 
not limit the range of fields in which individuals may be useful in 
an economic way. “Education is broadening” has a vocational as 
well as a cultural meaning. Persons with a higher education may 
become “narrow specialists” but not necessarily. A lawyer’s educa- 
tion, for example, seems to equip him for a wide range of occupations 
that transcend even the broad legal field. Again, the potential open- 
ings for a mqphanical engineer are many and varied. It is probably 
true that the transferability of skills, in a very general sense, from 
one type of productive activity to another, is greater for college- 
and university-trained persons than for those in manual and techni- 
cal trades; however, even in the latter there is undoubtedly a 
considerable transferability of competence and knowledge.* 

There are instances in which changes in technology, or perhaps 
demand for the product, have eliminated the need for certain human 
skills, and in which human capital could not be shifted with ease 
from one occupation to another. Most of what has been written on 
the subject of technological unemployment, however, is highly impres- 
sionistic, and there have been few attempts to quantify and measure 
the changes that have oocurred. In some of the changes that have 
eliminated particular types of industry and occupations as, for exam- 
ple, the displacement of handloom weavers by a mechanized textile 
industry, certain of the skills required in the new industry are the 
same as those in the old. Of course, fewer persons are required on 
account of the large increase in productivity, so a| substantial obsoles- 
cence of human capital is still involved. 

It is tempting to generalise that obsolescence of human skills is a 
greater danger at lower rather than at higher levels of skills and, 
in particular, that it happens rarely in professions. Certainly it is 
easier to think of examples of obeolesoence in handicraft shills than 
in professional skills. Yet it does happen in professions also. There 
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are physicians whose specialties have become less in demand as a conse- 
quence of development of new drug therapies. And certain fields of 
engineering have lost much of their former vogue, in part owing to 
changes in technology or in demand for particular products. 

HUMAN VERSUS NONHUMAN CAPITAL 


Of all the features of human capital that distinguish human capital 
from physical capital, the most significant are the “noneconomic” 
factors or motivations . 4 Individuals do not go to school and college 
merely as the result of a calculation of the rate of return achievable. 

Certainly a basic education is commonly regarded as an absolute 
prerequisite for the achievement of personal, noneconomic goals by 
the individual and his guardians. Higher education is also heavily 
overlaid with “noneconomic” motivations, though perhaps not as 
much as is sometimes assumed in the discussions of the value of a 
liberal arts education, for example. 

Likewise, though employers hire workers mainly on the basis of 
an economic calculation that takes skills and education into account, 
the calculation is usually not the only factor in making the contract 
As far as the hirers of educated labor are concerned, the noneconomic 
motives, to the extent they operate at all, are probably more significant 
for the more highly educated workers than for workers with only an 
elementary -school education. 

Many, though not all, of the noneconomic aspects of education can 
be summed up by the economist as follows: Education is like a con- 
sumer good as well as like the investment process. Economists do not 
inquire deeply into why the tastes of consumers are what they are, 
but take them as more or less given patterns, which, along with in- 
comes and prices, determine the actual purchases. In a similar way 
it is possible to concentrate on the implications of noneconomic factors 
in the education process. A few examples will illustrate the point 

In many societies education has a prestige or a social value that 
is independent of its economic significance. As obvious examples: in 
Burmese, Jewish, and early New England societies religion constitutes 
a primary motive for education to the level of literacy ; the individual 
is expected to be able to participate in religious activity through his 
own reading. As a leas obvious but important example, one might 
cite the increase in students specialixing in the sciences in recent years 
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and the relative decline in applications for admission to medical 
schools. Yet the medical profession remains at the top of the income 
heap. The prestige of the scientist is reflected not only in the pursuit 
of scientific education by students but in the hiring policy of business. 
Industrial research has been profitable, but it is also true that scientific 
research manpower has been hired and hoarded by some businesses in 
a way that cannot be explained by economics alone. 

Noneconomic factors are by no means entirely absent from decisions 
on physical capital investment ; to be sure, there are fads and fashions 
there is well. However, the noneconomic features of physical capital 
are seldom presented as the main justification of its existence, as is 
often true in regard to education. The calculations may not be precise 
and there may be biases in selection, but the major criterion for private 
investment in physical capital is economic, not esthetic, nor religious, 
nor any other. Public investment in physical capital is another mat- 
ter ; the motives for this public investment may be quite similar to 
the motives for sponsorship of public schools 

Two essential features of labor as a factor in production tie the 
noneconomic aspects of education closely to its economic aspects. 
First, labor’s qualities as a productive input cannot be divided 
and used separately. A man is a man, and when he works 
with a spade or a machine he is also s citizen, a member of a family, 
a little bit of an enterpriser, and 89 on. The education he acquires in, 
and for, any one role in which he functions is also applied in some 
degree in every other role. Put another way — the economic role of 
$ education in the preparation of skills for use in production cannot be 
fully separated from its consumption features. The education and 
skills obtained as consumer goods may not be distinguishable from 
those obtained as investment in capital. This also means that the 
income of labor is not and cannot be fully distinguished between re- 
turns due to native ability, unskilled effort, family and cultural indoc- 
trination, or the various types of formal education that have been 
acquired. In this respect individuals in their acquisition of education 
are like small proprietors whose business fortunes are not separable 
in law from their personal fortunes. 

The impression is not intended that all the noneconomic aspects of 
labor can be rammed up and analyzed as if they constituted simply 
another consumer good. Opportunity for social advancement is a 
private and also a public consumer good, and considered as a public 
co n su m er good it is a most unusual one. Since social advancement 
is related to income, it is associated with investment in education, but 
it does not depend only on economic achievement. 

A second unique feature of labor is its inalienability ; more bluntly, 
people cannot sell themselves. This means that the viewpoints of the 
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individual and of society are going to be different from the view- 
Point* of firms hiring labor, ^irms pay for and use the flow of labor 
services resulting from the formation of human capital by education, 
but they are not primarily concerned with that capital -formation 
process itself. They may train workers if there is no other way of 
getting the services they need, but if they do provide training, they 
need to realize that they cannot be sure of fully recapturing all the 
benefits of that capital-formation process. It is, of course, no reflee 
Uon on business firms that theif point of view does not correspond 
with that of the workers nor with an overall vision of society. Per- 
manent vesting of control and “ownership" of his labor in an indi- 
vidual means, among other things, that there can be no guarantee that 
his motives and incentives will be identical with those of the business 
firms for which he works or of society as a whole. 

Allied to inalienability are the restrictions in a free society, eepe- 
dally, on the means which can bo used by society to recapture for gen- 
eral use the benefits of investment in the education of individuals. 

For example, persons trained by one of the military services may be 
required to devote a specific minimum time to that service. The more ' 
general obligations of citizens for the education received are not well j 
defined, partly because the genera] social benefits of education also i 
are not well defined. 

Education has so far been considered in terms of its ability to re 
produce skills and thus form human capital as a consumer good and 
■ f “ instrument of social policy. It is more than this; it can create 
the potential for finding new goods, new technologies, and new instru- 
ments of social policy. No other kind of capital formation has all 

ti)686 fefctUTM, 

It is useful within the scope of economic analysis to oonsider eduoa- 
tion as if it were a process of creating human capital It is more 

than that, to be sure, and the eoonmnk analysis of thb aspect of educa- 
tion is not intended to deny its other aspects or even to reflect on their 
comparative significance. The purpose of this section has been to 
describe in a general way the features of human capital that set it 
apart from physical capital. These require special attention and 
accommodation of conventional eoonomic theory as the analysis pro- 
ceeds to a consideration of the specific demand-and-supply factors ! 


IL TTi© Educated Labor Required for Economic Growth 

Education can be the equivalent both of a consumer good providing 
personal satisfaction and an investment good that contributes to the 
production of other goods and services. In considering this latter 
wpect of education, we now ask questions ehnfUr to thorn oonven- 
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tionally asked about physical capital and economic growth: la our 
rate of investment in hu m a n capital, that is, in education of persons, 
adequate if we want to accelerate our rate of economic growth f Is 
it even adequate to maintain our present growth rate! Is the present 

composition of this type of investment the optimal one! That is, 
is the system producing engineers, mathematicians, physical scientists, 
doctors, and teachers, of various types in the proportions that are 
most effective in aiding our economic growth! Recent developments 
in the world abroad that have disturbed the complacency of the 
United States, as well as domestic pressures such as those due to our 
population surge, have increased the urgency of such questions. 
Since the preparation of this volume is in part an expression of this 
newly increased concern, we need not delve further into its sources. 

However, such questions are also being asked in the lere-developed 
nations of the world, perhaps with even greater urgency. These 
nations start from much lower income levels and are under great 
pressure to improve their economic performance. There is Ires lee- 
way in their sykems since they have very little of any type of educated 
labor and other resources and therefore they can Ires afford mistakes.* 

These questions differ from the more common ones. Usually they 
are poeed in such terms as: “Shall we spend more on education! 
Shall we subsidise medical education ! loans for college edu- 

cation!” Such questions do not specify the objectives of the pro- 
posals and thus do not provide or imply a criterion for decision. 
There are a variety of possible objectives. Economic growth and 
equalisation of opportunity are two such. It is likely that three are 
not strongly competing objectives, but that is not at all certain, and 
situations may arise in which they do compete. 

Moreover, there latter questions do not recognize another possi- 
bility : that there may be more than (me set of combinations of 
investment in physical capital and human capital via education, which 
would satisfy the requirements of a particular growth rate. Thus, 
the fundamental economic criterion must be kept in mind ; namely, 
that the optimal combination of the investments required to achieve 
a certain growth rate in the combination which require^ the least 
“orifice of consumption ( including that education which is a con- 
sumer good). It is not because sacrifices are to be avoided at 
all corf* that the criterion is pored thus, fata rather because there 
is no way in which they can possibly be avoided, and they should 
be min i mi z e d. Education, like any other activity, usee productive 
resources; some types of education require more resources than other 
type** but in any care the more education, the greater the resource 
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requirements. Many of the resources used for education can be de- 
voted to other purposes, and there is a good dea] of possible switching 
between types of education. Resources for education, and for all 
other types of activity, are not unlimited ; in any year there are just so 
many. If economic growth proceeds, there will be more resources in 
the future but never an unlimited amount. Therefore, diversion of 
resources to provide more, better, or different types of education 
means that some other type, of economic activity will have to be sacri- 
ficed. The sacrifices may be only of potential output or satisfaction, 
but that does not make them the less real ami important. This is true 
even when there is some unemployment of resources, as in a recession, 
because there is always some choice as to how the resources* may be 
reemployed and, if one line of activity is chosen over another, the 
second is sacrificed. One has only to follow closely the politics of 
various antirecession measures to realize how well the various eco- 
nomic interest groups realize that this is no abstraction as they 
maneuver for a preferred position. 

This reasoning points up the inadequacy of educational policies 
based on the maxim, “the more the better." In a full -employment 
economy, having more of investment in education generally means 
giving up sotpo amount of something else. Anyone is entitled to 
the opinion that society ought to give up some of its other 
consumption or investment in order to have more investment in 
human capital, and the relative wealth of the United States may 
8U «B«* th*t such sacrifices are “easier” in the United States than 
in other countries. Unless such opinions are based on a careful evalu- 
ation and balancing of the alternative ways of achieving economic 
growth, however, they can have no other 6tatus than that of per- 
nonnative judgments. Education considered as an investment 
in human capital is a way of achieving economic production and 
must be considered as such and balanced against other waya This 
approach does not imply a narrow view of the economic contribu- 
tion of education — a view that leaves out the role of higher education, 
especially, in creating the basis for finding new knowledge and devel- 
oping new products via research. Such functions cannot easily be 
brought within the operating framework of decisions about educa- 
tion, but they should not be ignored, and it is not intended here that 
they should be. 

The inadequacy of the maxim, “the more the better,” on which 
so much discussion of educational policy seems to be baaed, is perhaps 
roost clearly demonstrated in practical decision making— from local 
school boards through State boards of education to the Federal 
Congress. Policy decisions are contrained by limited resources — 
resources that must be spread among such projects as welfare > — ’ 
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and highway construction. It is important for people to hare opin- 
ions as to whether all or part of these expenditures should be aimed 
in a particular direction. But again the question finally must be 
asked, “How much!” taking into account the alternative investments 
possible. 

THE LOGIC OF EDUCATIONAL POLICY DECISIONS 

1 he logic of the requirements for investment in education for ooo- 
nomic growth is tlie same as the logic for investment in physical 
capital. It is easier to describe than to implement. A statement 
of this logic, however, will provide the criterion by which to judge 
partial policies or rules of thumb to determine if they are at least 
influencing decisions in tlie right di recti one. 

Growth by itself is not an adequate specification of an economic 
goal, for growth can take many forms and encompass different com- 
binations of outputs of consumption goods and investment goods 
of various typos. These different combinations may in turn entail 
different patterns of inputs of productive resources of various types, 
including both physical and human capital. Thus, logically, lnifore 
one can begin to discuss the qua&ion of optimum combinations of 
these inputs and therefore of the requirements for them, the targets 
of t£e growth must, be specified in terms of the relative inertuuw 
desired in the outputs of the various sectors. It must also be kept 
in mind that the targets themselves are not invariant to resource 
availabilities and possible combinations. These latter two factors 
will determine the relative cost of reaching various targets, and there 
is some substitution between them on a cost basis, just as tlie consumer 
decides between meat and cheese according to their costa 

There is another type of information that is essential for making 
decisions on the amount of resources that should be directed toward 
education to form human capital. This is information about what 
economists call “production functions”: the ways in which materials, 
physical capital, and human capital can be oombined to reach pro 
duction targets. E.S8enUally it is information about technology in 
a very general sense. It requires quantitative knowledge about all 
the inputs for the various outputs. This includes data on the produc- 
tive resources, human and otherwise, required for the formation of 
human capital by means of education and of physical capital of vari- 
ous types, as well as of consumer goods. Of course, the questions 
about the relative mobility of human and physical capita] raised in 
part I of this chapter would also have to be answered. 

Given all these kinds of information the economist can visualise 
a grand synthetic program which results from an optimizing prooe- 
Msiot — at » 
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dure subject to the technological and other constraints described. 
This program would then specify the optimal amounts of education 
of various types which should be given, just as it would specify 
the optimal rate of investment in the different types of physical 
capital and the best use o£j>atural resources. Educational policy 
would emerge as just one other aspect of an overall economic policy. 

Perhaps it is not even necessary toexplain why this grand, dynamic, 
synthetic program cannot be implemented. Yet it may be useful to 
underscore the fact that our inadequacies in formulating educational 
policy for investment in human capital are of the same kind as we 
would have in formulating an investment policy for physical capital, 
i i! technological and consumer information required for that grand 
program just does not exist and most of it cannot be obtained except 
at high cost Moreover, on account of the Scope and the complexity 
of the interrelationships, it would be quite impossible, with all the 
constraints involved, to solve the huge problem. 

The problems may be more obvious if viewed in relation to those of 
the less-developed countries that do undertake to formulate con- 
sciously and explicitly an investment policy not only for the public 
sector but at least as a guideline also for the private sector. In the 
United States the primary public investment is investment in educa- 
tion; physical investment planning is left mainly, though not exclu- 
sively, to the private sector. (Of course, investment in education in 
this country is by no means an exclusively governmental activity.) 
The less-developed countries are trying to improve themselves eco- 
nomically as quickly as possible in the face of pressing resource 
scarcities. Thus they are vitally concerned with doing as well as 
they possibly can in the formulation of comprehensive, optimal physi- 
cal investment programs. They do not completely succeed, owing to 
the analytical and data problems mentioned earlier. They “make do” 
with approximative, rule-of-thumb procedures, as we must in for- 
mulating a policy for investment in education. 

METHODS OF APPROXIMATION 

The approximative procedures that economists have developed 
enable them to know something about the characteristics of that grand 
synthetic program. Experience has indicated that it is possible to de- 
velop rough but useful guidelines for physical-investment programs. 

The next step is to compare the use of such approximative pro- 
cedure ^ when applied to the problems of the requirements for human 
capital to determine what information and guidance the procedures 
might yield. 

One method in use is to estimate the returns due to investment in 

education and compare them with the returns elsewhere in the econ- 
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omy.* Since an optimal policy in a perfect market would direct re- 
sources where the returns are highest, such a comparison might be 
expected to indicate whether more or less of the various types of edu- 
cational investment should be undertaken. Unfortunately, there are 
many difficulties in applying the method. One of the most serious 
of these is the inability to estimate all the returns attributable only 
to the education that contributes to economic production. Wages and 
salaries are certainly not entirely adequate for this particular purpose. 
This suggests that there is a serious problem in drawing conclusions 
hrom such Judies: what may be true for an individual, as far as thA 
“profitability” of investment in education is concerned, is not neces- 
sarily true of society as a whole. Nonetheless the method should be 
developed further and refined for the light it can throw on the prob- 
lem so long as the conclusions derived are presented with appropriate 
care. 

One of the most common and most powerful methods used by econo- 
mists in determining overall physical-capital requirements for growth 
is the application of ratios of marginal-capital requirements to pros- 
pective increases in outputs. Many studies have been devoted to the 
development of these ratios; and in the hands of an experienced 
economist, aware of all the inadequacies of the tool, such capital- 
output ratios can provide order-of-magnitude estimates might 
otherwise be impossible to achieve.* The ratios have a number of 
serious faults, which must be taken into account Aside from many 
difficult accou n t in g problems that make their use suspect, they are 
calculated on a historical basis and accordingly reflect a particular 
past composition of output and of patterns of investment 
Since change in these patterns is usually one of the objectives of 
growth, the use of historical ratios creates a bias in the results. There 
are also such problems as adjustment for less than full 
of capacity, and for the changing importance in different years of 
additions to existing plant and equipment and of completely new 
installations. 

A rough adaption of this method, comparing trends in enrollment 
and openings in the professions, is used by Harris in coming to his 
conclusions about the dangers of “overeducation.”* This method, 
however, again fails to distinguish between the various functions of 
education and assumes that all such education is only for the economic 
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purpose of creating the optimal amount of human capital Yet it is 
possible that further work in this direction will eventually alan pay off. 

ORIGINAL INVESTMENT COST OP EDUCATION 

Only recently has an estimate appeared of the capital formation 
by education, prepared by Schulte, which undertakes to quantify the 
investment in education.* His estimate has a number of conceptual 
difficulties both in concept and in Tmamrement.. 

In such estimates the “opportunity costs’* to society of educating 
students must be taken into account These costs are the opportun- 
ities for output and income that are forgone by society when individ- 
uals, instead of entering the labor force, remain students. Such costs 
are naturally greater at the higher levels of education than at the 
lower. In computing these, some careful “social accounting” 
must be done. Schultz estimates the opportunity costs ereentially 
by computing the average returns attributable to the lost hours of 
work of a typical student. He recognizes the potential criticism that 
the method is a “partial equilibrium” approach, which does not take 
into account the alternative effects of a wholesale transference of 
school-age workers into or out of the labor market However, Schultz 
claims that his m only a problem of a shift on the margin of a typical 
worker. But an estimate of capital stock in education on this baria 
cannot be used to estimate the changes in total output due to a radioal 
change in the number of students enrolled in schools and colleges. 

Nor should the total forgone n ec e ssa rily be used to esti- 

mate the opportunity cost to society of the years spent in education. 
The earnings loss is not even a true estimate of the differences in total 
national income that are due to the withholding of labor from the 
working force. What also must be taken into account is the possible 
return on the savings vriiich might have been generated if additional 
income had been available to the family. The different levels of con- 
sumption that might otherwise have been maintained need to be 
taken into account. Perhaps no better estimates could have been 
concerning the period in which data are available, but it raises doubts 
about comparability of the estimates for different points of time if 
the basic behavior patterns have changed and the estimating procedure 
has not. 

Though Schultz recognizes that a pert of the education given 
received is really a consumer good, he does not separate part 
from the total capital formation by education. It might be argued 
that even though there is some education that is essentially used as a 
consumer good, it could yield productive services just as the education 
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intended primarily to form productive human capital does. There- 
fore it, too, should be added to the capital stock created by education. 
This addition would be hard to justify, however, in the face of the 
well-known differences in the returns from various kinds of education. 

There is a serious omission, however, in the failure to take account 
of that type of education which usually comes under the “vocational” 
heading. Only part of this is given in schools, public or private, 
and, therefore, it is in general not recorded by Schulte’s statistics. 
Yet no one would aigue that vocational education is not a signifi- 
cant type of investment in human capital. Much of such edu- 
cation is obtained through more or less formal on-the-job or appren- 
ticeship training programs, and the training acquired in even more 
casual ways still has an effect So, on the one hand, Schultz’s es tima te 
includes a certain amount of consumption services, and on the other, 
excludes a certain amount of what undoubtedly is productive of human 
capital. 

Finally, the approach adopted by Schultz, starting from the side 
of the education which is “given” to students, assumes implicitly that 
all such education is used. As a matter of fact, not all the members 
of the student population, even in the working-age groups, are poten- 
tial members of the labor force or would be in the labor force if they 
were not in school. This applies particularly to girls. However, it 
is to some extent true of all students for several reasons. It was 
pointed out in part I of this paper that education itself is not the only 
function of an educational system. It also serves as a selection and 
placement device, and in performing these functions “gives” educa- 
tion that is not used. For example, in the process of becoming a 
lawyer, a student may first become an engineer in a college career 
which turns out to have been a means of deciding not to become an 
engineer. Still, it might be argued that this is part of the education 
necessary to make him a lawyer. There are other and cheaper ways 
of selecting and placing students, to be sure; but some use of educa- 
tion for this purpose may be inescapable. 

It is clear that not all students in the labor force use the maximum 
amount of education that they receive; some human capital is unem- 
ployed. Some educational systems just make mistakes, though when 
they do it is not only, perhaps not even primarily, the fault of the 
educational system itself so mush as a characteristic of the culture in 
which it is embedded. Good examples of this point are provided by 
the educated unemployed in some of the less-developed countries of 
the world : classics scholars who cannot find jobs or who become petty 
clerks in the midst of a dearth of human capital with technical skills. 
In the United States, when teachers leave their profession to take 
jobs for which they do not need all the skills they have acquired, we 
have another example of the unemployment of human capital. 
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REPLACEMENT COST OP EDUCATIONAL CAPITAL 


There is another approach to the estimate of human capital and 
the economy’s requirements for growth, which can be described here 
though results are not yet complete. 

Underlying the oonoept of human capital is the notion that there 
are specific requirements for educated labor for economic production, 
and that changes in the composition and availability of this capital 
afiect growth rates. This^ in turn, suggests that a careful examina- 
tion of production processes would reveal the number of workers with 
different amounts of education required to operate the processes in 
combination with materials and capital equipment. This is simply 
an application of the idea mentioned above that there are production 
functions for the various components of the national product that 
indicate the outputs which can be achieved by alternative combina- 
tions of inputs. Conventionally in economics all workers are treated 
as homogeneous or equal inputs. When considering the economic 
requirements for education, it is necessary, however, to dicHng mcii 
the different types of workers in terms of their different amounts of 
education, including vocational training. Only disaggregation of jobs 
into educational categories will reveal whether there are substitution 
possibilities between such types of labor. 

It would be extremely useful for many purposes if complete de- 
scriptions of production functions were available, with the alternative 
disaggregated inputs of labor and the different amounts of education 
specified, along with other factor requirements." , Unfortunately, 
nothing approaching this detail exists, and in those few lines in which 
studies of production functions have been made, the specification of 
labor inputs according to educational level requirements is quite in- 
complete. In the overall interindustry -economics research program 


Siftrant job types, nor take into consideration the substitution pos- 
sibilities among workers with different amounts of -tuition and 
other types of resource inputs. The customary assumption in such 
input-output studies is that there are in fact no such substitution 
opportunities. 

It would be possible to specify the present educational require- 
menu of the labor force in detail if all the following information 
were available: (1) a complete lining of jobs by occupational cate- 


oi uit federal uoTsnunent, sponsored directly by the Air Force, some 
detailed studies were made of manpower requirements by industry. 
These studies specified labor requirements by job type and by industry. 
They did not, however, explore the educational requirements of the 
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guides, and (2) a description of each occupational category in terms 
of the educational levels required, on the average, for that job. It 
would then be possible by running through all the jobs and the 
employment in each to classify all types of employment at the vari- 
ous educational levels. This would then indicate not what education 
the labor force had actually received, formally or informally, but 
what was required to operate the economy. If the costs of the edu- 
cation of the various types and levels could be ascertained, it would 
then be possible to formulate an estimate of the human capital em- 
ployed in the U.S. economy. This would correspond to an estimate 
of “replacement cost” of the educational investment in people. Such 
a formulation would omit the education that was obtained essentially 
as a consumer good — solely for the personal satisfaction received. 
It would omit also any unused education. If the objective were to 
provide a basis for estimating the marginal technical requirements 
for education to meet an expansion in the economy, these nminajo na 
would be desirable. However, this approach would also omit the 
amount of education that has to be provided in the performance of 
the searching and selection functions described above. It also would 
(unit the educational requirements for that component of the? popu- 
lation which is not counted as part of the labor force but which, to 
a great extent, is responsible for the effectiveness of the labor force: 
- housewives. On the other hand, it would include vocational as well 
as “general educational” requirements. 

The basic data requirements specified above can be met only in part 
for the U.S. economy, but the results mentioned above can be approxi- 
mated from the available data. The propul ation census provides 
some information for an occupational dikribution by industry. 11 In 
1940, for the first time, and again in 1950, some reasonably detailed 
data on occupations were collected in this census. It is not an ideal 
source by any means, since responses are recorded from persons who 
may have no precise idea of their job category and industry classifi- 
cation and may tend to inflate the job description in any case. Unfor- 
tunately also, the job classific ations used in the census provide only 
a limited amount of detail for large parts of the employment in many 
industries, yet no other comprehensive occupational distribution of 
the labor foroe is publicly available. 

A description of the educational levels required on the average in 
various jobs is provided in an impressive compilation of information, 
Estimates of Worker Trait Requirements for ifiOO Jobs as Defined 
in the Dietionary of Occupational Titles.* Again, however, this 
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publication provides only an approximation of the data desired, 
since it merely estimates the length of training required on the aver- 
age for effective performance in a particular job category. For each 
job it does distinguish the specifically vocational and the general edu- 
cation requirements. Yet the specifio vocational training period 
cannot be easily translated into conventional school years. 

Likewise requirements concerning general educational development 
are described generally in terms of levels of language and reading 
skills, mathematical competence, and general reasoning ability. 
These levels cannot be easily translated into units comparable to 
conventional school years. 

In spite of the limitations of the data and the problem of trans- 
lation, the method provides facts about a description of educational 
requirements which is not otherwise available. The data, moreover, 
are closer than any other to the type of data that would enable the 
economist to stipulate the inputs of human capital in production proc- 
esses in the U.S. economy. Though the method can be applied now 
only for the census years, it is the approach that would be used if 
the technology of all production processes oould be described in terms 
of the alternative amounts of the various required inputs for specified 
outputs. 

In comparing the data for the different census years, it should also 
be kept in mind that the differences observed are the results of move- 
ments among jobs. The method used involves the assumption that 
a particular job required the same vocational skill and general edu- 
cational requirements in 1940 and in 1950. No allowance oould be 
made for upgrading of jobe between 1940 and 1950; all that could 
be measured was the effect of movement between jobs. However, 
it seems reasonable to assume that this is less significant at the college 
level than at lower job and educational levels. 

Tables 1 and 2 show overall results of the comparison. The require- 
ment for higher education to reach the specified levels for general 
educational development is limited to a small fraction of the labor 
force, and this frartion did not change mueh between 1940 and 1950. 
In 1940 it was 6.9 percent of the labor force ; in 1950 it was 7.5 percent. 

Not all of the longer specific vocational training periods can be. 
identified with higher education, though many, and particularly those 
running over 4 years, usually can. These latter involved only 8.8 per- 
cent of the labor force in 1940 and 4.2 percent in 1900 (table 2). 
Some parts of the vocational training periods of from 2 to 4 years 
also represent college preparation, but these cannot yet be distin- 
guished from long apprenticeship and similar programs. In any 
case these percentages should not be added to the percentages requir- 
ing a college education for general purposes. There is a great deal 
of overlapping in the sense that a job requiring a college education as 
vocational preparation is very likely to require a college education 
for general background as well. 
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It is notable that there was a general upward movement of the 
amount of education required of the labor force in both general back* 
ground and specific vocational factors. The average schooling re- 
quired of the labor- force for general background was 9.7 years in 
1940 and 10.1 years in 1900 (table 1), and the average years of specific 
vocational education required was 1.26 in 1940 and 1.36 in 1960. 
These figures provide a basis for comparison of the relative signifi- 
cance of general education' And of specifically vocational education 
in the preparation of the labor force. Altogether then, in 1940 a 
worker was required to have had, on the average, 11.0 years of both 
general and specifically vocational education; by 1950 the require- 
ment had risen to 11.5 years — an increase of less than 5 percent. 


TABLE L — Educational reqntremeata, labor force, Uaited States, IMS and 1950 
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Another way of a s s es s in g the significance of higher education in 
the training of the members of the labor force is in terms of the num- 
ber of years of schooling it involves, as compared with the total years 
required for their general education. In 1940 higher education ac- 
counted for only 8JJ percent of all the required years of schooling ; in 
1950 it was 8.4 percent. 

A still more significant economic assessment of the relative signifi- 
cance of higher education in providing the general background re- 
quired for the labor force is obtained by estimating the total ooets of 
such education relative to that of the other educational levels. This 
in turn requires an estimate of the ooets per student of the different 
levels of education. Actually only the relative costs per student are 
important for the present purposes. The problem of ««ti mating op- 
portunity costs was put aside, and direct resource costs as -tf.imutad 
by Schultz were divided by the number of students at each educational 
level. The costs of schooling at the elementary school, high -school, 
and college levels computed in that way wens in 1940 related in the 
ratio 1 : 1.9 : 6.8, and in 1950 in the ratio 1: 1.9: 4 . 2 , indicating, by the 
way, a relatively lower rate of increase in the cost of inputs into col- 
lege education. This helps explain why, in terms of direct resource 
costs, the costs of higher education required for the labor foroe would 
have been 14.2 percent of the total resource costs in 1940, while in 
1950 they would have been only 11.0 percent. 

Finally, the required amounts of higher education can be at least 
partially compared with those actually possessed by members of the 
labor force. From the 1940 and the 1950 oensus of population, t he 
number of employed persons in those years with 4 or more years of 
college was computed at 5.9 percent and 7.4 percent of the employed 
labor force. The requirements for general education (table 1) were 
7.1 percent and 7.4 percent of the employed labor foroe. This indi- 
cates that in 1940 some members of the labor force whose jobs required 
the equivalent of a college education did not have it, and that in 1950 
the requirements and actual amounts in the employed labor force 
- matched very closely. 

The results are not independent of the data sources, and thus may 
have been systematic overvaluation or undervaluation of the job re- 
quirements in the U.S. Employment Service ratings; it is likely ihMt 
there were systematic upward biases both in descriptions of oonipa- 
tions reported and in educational ajiainity^ ts. Taking all these into 
account, it is nonetheless useful to find that as yet there is little nonuse 
of undergraduate or graduate college education among the members 
of the employed labor force. Two points hardly suffice to tote* a 
trend, so the change from 1940 to 1950 cannot be <w»»apftlafrd 
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Th© point of this presentation is not to give a full picture of the re- 
quirements for higher education and the role it plays in the economy, 
but to demonstrate a method of analysis. The study presented here is 
a historical one and the results described are highly approximate, but 
the approach can be developed into a method for estimating currant 
requirements for an expanding economy. Though oertainly im- 
perfect, the method can provide a more concrete hmria for educational 
policy than any heretofore available. However, the method tells us 
little about many pressing contemporary issues concerning require- 
ments for higher education, including : “How much higher education 
should be directed toward the tr aining of persona for research and 
development!” This problem has been alluded to above. One of the 
major difficulties here is in answering the prior question : “How much 
research and development should there be!” Its outputs are chancy, 
but possibly very great, and the costs in education high. No entirely 
conventional approach seems feasible. It will always be a decision 
shrouded in uncertainty. 

Ill* Conditions Related to Supply of Human Capital 

This section will analyse the economic motives for acquiring edu- 
cation, that is, the conditions underlying the formation of human 
capital to be used in production processes. As was mentioned before, 
there is a distinction between the educational process, on the one 
hand, and its outputs, educated labor or human capital, on the other. 
This section does not deal with the economics of the educational 
prooess itself, as, for example, with the allocation of resources between 
teachers' salaries and equipment. 

THE INDIVIDUAL'S CALCULATION 

The question for physical capital analogous to that with which we 
are oonoemed here would be: “What are the determinants of invest- 
ment policy, given the technology and market conditions f ” The issue 
as fared by the individual or the family, though seldom considered 
solely in these economic terms, is : “Should the expenses of additional 
schooling be undertaken or should the potential student go to work 
instead and the funds saved or used for additional consumption f” 
The way questions of this sort are answered must be understood be- 
oauae the actual amount of human capita] used depends not only on the 
requirements or d em a nd s arising front technology and the patterns 
of production but also on the conditions that affect the supply of 
labor. In the same way the physical capital aotually used in an 
eoonomy depends not only on the investment opportunities but on the 
amount of savings and of foreign investment that goes on. 
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The noneoonomic influences in these decisions were mentioned in 
pert I above. They should be recelled here since education obtained 
for noneconomic reasons is often indistinguishable from that obtained 
from economic motives, and therefore substitutable for it In the 
United States and many other countries, expenditures for education 
rise with incoma It is difficult to say how such expenditures behave 
as the cost of education changes As bet ween countries the amount 
spent for education of different levels may vary with no precise rela* 
tkm to inoome because of essentially different preferences for this kind 
of consumption good. This paper is concerned with the formation of 
human capital, however, and therefore the discussion centers cm the 
demand for education for this purposa 
A rational calculation by a family or an individual as to whether 
to invest in more education would take into account the following 
items: 


(1) Tbe wife income forg-on**— tbe smoont that could otherwise be earned 
hr the student If be were not ease fed in schooling. 

(t) Tbe Interest Income forgone or tlM consumer MiUifaction lost through 
the amount of money to be paid out as a direct or Indirect co*l of the 
education. 

(S) Tbe differential In future earnings betw« 

with additional education and income as U would hare been without 
the additional education. 


Lrect eo p. of tha 
ivedhj a person 


The first task is to inquire bow these calculations look to an individ- 
ual or a family for different levels of education at different levels of 
income. The sefond one is to find whether there ape likely to be sig- 
nificant variations between the decisions made by individuals and 
decisions that are optimal for society as a whole. 

Compulsory attendance’ laws in many places eliminate the need 
for individual or family decision making about some levels of educa- 
tion. In this matter the State ih one way or another decides what is 
right” for its citizens. Of oourse, not all countries have or can en- 
force compulsory attendance laws. The lower the level of family 
inoome, generally the more sig n i fi cant the loss of any income forgone 
if a member of the family goes to school, and therefore the greater the 
difficulty of enforcing the laws. In economies in which the oppor- 
tunities for advancement through acquiring experience and akin ere 
limited, this forgone income rises with age but levels off at the point 
where the individual achieves maturity as an earner. One effect of 
economic growth is to increase the amount of inoome forgone by study 
and therefore to discourage individuals from inverting in education. 
The effect of larger opportunity oosts probably is more important for 
upper rather than lower age groups. The same reasoning applies to 
the interest income or consumer satisfaction that is forgone owing to 
expenditures cm education. 
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However, one would expect that the significance of differences in 
income resulting from education would be greater at low income level* 
than at higher level*. The “discount factor" applied to higher future 
incomes might vary in a similar way. 

A* among the different level* of education, it is probably true that 
the effect* of inadequate knowledge and the estimates of the risk 
involved in undertaking more education have more impact at the 
higher rather than at the lower levels of education. The relative 
infrequency of higher education and lack of experience concerning its 
income effects probably combine to make its payoff seem more un- 
certain than the return on lower levels of education where the skills 
learned are more obvious and better known. 

DIFFERENCES BETWEEN THE INDIVIDUALS AND 
SOCIETY'S CALCULATIONS 

Even such a brief appraisal suggests the following significant as- 
pect of investment in human capital : The calculation of its worth- 
whilenoas or profitability is likely to be quite different for individuals 
and fpr society as s whole. The difference between individuals’ and 
society’s calculations is due in part to what economists call “external 
economies”— effects on incomes which are not transmitted through 
the price system and therefore not calculable from it For example, 
it is quite possible that even minor improvements in production meth- 
ods that do not require profe^ional engineering skill to develop are 
more likely to emerge from a group of workers with a high-eehool 
education on the average than from a group with only an elementary- 
school educate oil This clearly would be a reason for society to invest 
in further education. However, no individual worker with a high- 
school educat ion could claim a higher wage on this account as the effect 
is due largely to the mutual stimulation of a group of workers with 
high-school educations. 

Another reason for the difference in the calculation of the worth- 
whileness of education for the individual and for society arises from 
the differences in the risks involved. This might be explained best 
by reference to proposals for an expanded program of loans to college 
students to finance their education. Such a program would go further 
toward providing college educations than would no loans at all, but 
it cannot be claimed that it is the best system of financing more higher 
education. As was mentioned above, there are substantial risks for 
any individual or family in financing education. Investment in hu- 
man capital is not regarded as paying off with the certainty of invest- 
ment in physical capital or in natural resources. Part of the un- 
certainty concerning the worthwhileneas of education is the result of 
ignorance and can be reduced by adequate dissemination of knowledge 
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concerning opportunities. Part of the risk expectation, however, has 
a firm actuarial basis. The potentialities of individuals reveal them- 
selves only slowly and the process of education includes their matura- 
tion. The* individual student at elementary- and secondary -school 
levels, or his family, cannot be expected to be able to know about his 
future. Thus, they could not be expected to decide on more education 
just because on the average education pays off, though society as a 
whole can make this decision on the basis of averages. Even at the 
college level the uncertainties in the student’s own mind and in his 
family’s are still very great. 

The risks of default on student loans, as they are evaluated by 
college lending officers or by government acting for society, can be 
reduced by aggregating the risks and transferring the responsibility 
to a central organization, just as in a regular insurance plan. But 
the risks in the eyes of the individual and his family cannot be trans- 
ferred as long as he or his family is obligated to repay the loan. 1 * 

This argument also leads to the conclusion that a general loan 
program would have a bias against low-income families, assuming 
differences among different income groups in willingness to take risks. 
Thus, a general loan program does not achieve the objective of equal- 
izing educational opportunities. In addition, since there are regional 
differences in incomes, the biases would have differential regional 
effects on the availability of higher education. 

The difference between society’s view and employers’ views helps 
explain why relatively little formal education is financed by busi- 
ness and why that which is business-financed is likely to be highly 
specific. Though society as a whole will reap all the benefits of educate 
ing its citizens, firms that finance the education of their employees 
will not necessarily receive the full benefits, owing to the inalienability 
of human capital. There are relatively few instances in which a 
firm can be sure of a full payoff for educating the workers. If the 
education is specific enough, a firm may be sure that no other firm 
can use it, bjtf'it can never be sure of a full recovery itself. There 
are, of course, examples of educational programs sponsored by firms, 
and there are societies in which the firm-employee relationship is so 
close as to make such programs more feasible th* n they are in the 
United States.. The ultimate vesting of ownership of his labor with 
the individual forestalls general reliance on business sponsorship, 
however/ . 

One 0&£he. ynportant products of higher education is the discoveiy 
of new knowledge. New breakthroughs in knowledge are, however, 

“ See William Vlekrar. ch. 1# of tbto publication. 
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more uncertain than is the development of the customary skills. 
Thus, economic calculations for private, individual financing of edu- 
cation for research are in turn likely to be even less reliable than they 
are for conventional training. 

These rather pessimistic views of the adequacy of private support 
for higher education must be checked against the calculations that 
have been made of the payoff on investment in higher education. 
Calculations such as those by Houthakker 14 and Becker 1 * suggest 
a rate of return on investment which, on the face of it, is not higher 
than that which is available for many types of physical capital. 
However, it should be noted here, as Becker and others have done, 
that this rate is not an entirely accurate measure of the return on 
investment in education either for the individual or for society. It 
does not include an allowance for the costs to the individual or to 
society other than forgone income. Inclusion of such costs would 
lower the rate still further. 

In part the low rate can be explained by the fact that not all the 
return on education is received by the educated workers. There are 
wide benefits to society which the rate does not take into account^ In 
part it reflects the mixture of consumption and investment motives 
in individual education. Since the figure is an average, a profession- 
by-profession survey would show a higher rate for some, say medicine 
and law, than for others, say college teaching. College teaching, 
involving as it often does the previous earning of a Ph. D. degree, 
is notoriously poorly paid. That it nonetheless continues to attract 
personnel must in large part reflect noneconomic or “consumption” 
motivations as well as those of investment. 

Therefore, in addition to “external” benefits of education of the 
labor force, which cannot be transferred to labor’s price market mech- 
anism, there are indications that the market mechanism does not 
accurately impute to labor all the returns it would in a perfect mar- 
ket. One implication of the discussion in part I of this paper is that 
there are inevitably serious departures^ from such a market in charac- 
teristics of the demand for education and its products. Economists 
long ago recognized the existence of such elements in the labor market 
when labor was divided into categories of “noncompeting” groups. 
The terminology is somewhat unfortunate but nonetheless suggestive. 
Monetary returns do not encompass and adequately measure all the 
rewards of education to the individual and to society. 

M H. 8. Houthakker. educational In com*. BtvUw •/ Boonomict «m4 McMiNh, 41 i 
54-28, February 1068. 

" Gary S. Backer, cited la footnote 8 of thia chapter. 
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IV. Summary 

There are no easy guides or obviously good rules of thumb for deter- 
minmgthe educational policy that is optimal for economic growth and 
also fulfills all the other social goals of education. The patterns that 
now east represent the influence of tradition and of occasional crises 
more than they indicate rational planning or allocation of resources 
y a reuoKinably effective market mechanism. Some areas of higher 
iucation have nonetheless been successful in meeting the needs of 
soc ty; other areas have obviously not been. Though we have mud- 
<Ued through in the past, the internal and external pressures on our 
system will not validate such behavior much longer. 

It has been useful to make the analogy between human capital and 

n^ 1 ? a ^ Plta i 1 suggests the critical issues that 

eed to be analyzed. It is a suggestive analogy because it indicates 
tib appropriate tools of analysis that need to be applied in determin- 

mg the optimal allocation of resources to education for economic 
growth. 

However, a conciusion that emerges most dearly from the fore- 
gone discuss, on is that an educated labor force, though undoubtedly 
a productive capital resource, is not really like most physical capital 
as far as its market characteristics are concerned. It is quite differ- 
ent m terms of the demands for its services and in the conditions of 
its supply It would be misleading to think otherwise. A final ex- 
ample will help illustrate this point There has been a good deal of 
concern m the United States in recent years over the adequacy of the 
quantity and quality of teaching personnel even at the elementaiy- 
and high-school levels. Yet studies of the rate of return on the in- 
vestment m teachers as a form of human capital would undoubtedly 
show, as the previously quoted aggregative studies have shown, that 
this rate is low relative to other rates of return available in the 
economy. Taking the market mechanism at face value, it would seem 
to be signaling that there are too many teachers and that the re- 
sources we have would earn a higher return if shifted elsewhere. Yet 

we quite rightly do not believe those signals. As was pointed out 
above, there are many good reasons why the market mechanism by * 
would not lead to optimal resource allocation in this field. 
Human capital is not like physical capital in a number of ways and 

cannot be expected to behave as if it were. Economic analysis, if it 

is to help form optimal social policy, must fully appreciate the unique- 
ness of the human resource. H 


